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ADVERTISEMENT 
TO} T HE 


SECOND EDITION. 


| "T HE principal Parts of this Treatife were firft 
'. difpofed into Order, to ferve as Materials for a 
Courfe of Lectures and Experiments; which, in the 
Year 1737, were given at Leyden, to a Society of 
Gentlemen, moft eminently diftinguifhed for their. 
. Skill, in all Branches of Natural knowledge. This 
will be readily allowed, when it is known, that 
Van Swieten and Gronovius were of the Number, 
Cramer, who had collected the Chief of thefe Mate- 
rials, and made the Experiments, had been inftructed 
in Mineralogy, and in the Practice of Metallurgy, by 
. the greateft Mafters in Germany; and at the ume 
above-mentioned, and for fome Years before, was. 
employed by Do&or J/aac Law/on, as his Operator in 
Chemiftry. This laft named Gentleman, had refided 
much longer at Leyden, than thofe F oreigners ufually 
do, who go there to qualify themfelves for the Practice 
of Phyfick. He then employed himfelf in the Cul. 
—.. tivation of thofe Arts which he had there been taught; 

. particularly, of Cliemiftrys and was highly efteemed 
for his Skill therein; and lived in great Intimacy, 
with Boerbave, Van Swieten, Gaubius, Gronovius, 
PGravefand, Albinus, and with feveral other Men of 
great Learning, who refided in, that Univerfity, 
and which was then in its moft flourifhing State; as 
alfo with ZZzmeus, who was occafionally there. 
Do&or Law/on afterwards ferved as Phyfician to the 
Britifb Army in Flanders; where, by his Death, in 
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the Year. 1745, the World was-deprived of the 
Advantage of many ufeful Difcoveries. To him 
we owe “feveral of the Obfervations contained in 
this. Work, to. which Van Swieten, Gronovius, and 
others of the learned Gentlemen before mentioned 
alfo contributed. But the Care and Trouble of re- 
ducing the Materials into Order, and writing them | 
out fair for the Prefs, devolved entirely on Doctor 
Lawfon, as fully appears from his Letters. to the. 
+ Gentleman who hath fupplied us with thefe 
anecdotes, and who, in Juftice to the Memory of 
fo worthy a Man, thought proper to make known 
how much he had contributed, to this Performance. 
If any Thing can add to the high Reputation of this 
"Work, it mult be the Knowledge of its having. been 
compofed under the Direétion and Patronage of Men 
fo diftinguifhed. for their Knowledge in Natural ' 
Hiftory,. and in every Branch ig! ihe Chemical. 
Art. | 

fn this Seconp Edition, the Lif of Englifh 4z- 
shoes has been enlarged; and the References to the 
Philofophical . "Tranfactions of the. Royal Sade 
peas down to the Year 1764. : | 
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SHA LL, in this compendious Work, give 
the Reader the Eléments of the Art of ‘A ffaying, 
that is, that Part of Chemiftry, Which confiíts in a 
ftti& Examination’of Minerals, by Means of a pro- 
per Apparatus. “I have written this chiefly, that it 
may be of ufe to fuch Lovers of Chemiftry as ap- 
ply themfelves to the Study of mineral Matters, 
For this'Reafon, fuppofing that fome of the flight- 
eft and moft common ‘Chemical Preparations were 
in fome meáfüre known to the Reader, I have been 
very fhort about them, when Ihave had’ Recourfe 
to them in the Practical Part .of the docimaftical 
Art, except perhaps in fome Places, that required 
a more particular Detcription, as being little’ taken 
Notice of in the common Chemical Procefies. T-here- 
fore F thought it proper, previoufly to give a fhore 
and fpecial "Theory of this Art, that thofe who 
fhould come to the Proceffes, might already be ac- 
quainted with certain Things neceffary to be known; 
that by this Means the Mind might be more com- 
pleatly Inftru&ed in the making of the Apparatus, 
and the different Manners of proceeding be mdre 
eafily underftood. I have begun this Theory by an 
Explication of the lefs compound Gbje&s of the 
Art, that thefe being found. pure, might be diftin- 
guifhed by their outward Form, or by the flighteft 
Trial, efpecially, in. the Fire. The fimple Stones . 
have rendered this Matter the moll dificult: For 
| Aug almoft : 
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almoft all Authors have fettled the different Claffes 
of them only from their Figure, Tranfparency, Co- 
lour, &c. which Method, however, can be'of little. 
Íervice for our Purpofe, and even in general. T hence 
it is, that there are Exeeptions in every one of thefe 
Claffes, on Account of fome Refemblance with 
regard to the Particulars juft mentioned: So that 
Stonés, which are called by fome general Name, 
do not always refemble each other as to the other 
Characteriftics, even the more effential, which for 
this Reafon ought not to be neglected upon any 

Account. And as it is no {mall Help towards a 


folid Knowledge of Compound: Minerals, to know — 


the Action of the fimple Ones upon each other, 
provided one has a Regard to the Conditions requi- 
fite in every Cafe, and no unfeafonable Fictions are 
admitted ; I have for this Reafon explained the Vir- 
tues of the Menftrua in the fecond Chapter. . In.the 
mean time, let none expect to have this Matter coni- 
pletely treated here; 1 mean as far as it is known 
from the Experiments hitherto. made; becaufe it 
cannot be exactly known otherwife than from the 
Proceffes themfelves. Therefore, I. have inferted 
very few of thefe, and even none but fuch ‘as 
might be confirmed by the eafieft: Trial. ^ Had I 

. done otherwife, I muft have fuppofed that many 
‘Things were already known to the Reader, which 
“are familiar only to experienced Artificers, to whom 
it would have been an ufelefs ‘Trouble to: propofe 
them. Ihave, for the fame Purpofe, given a De- 


Ícription of the Inftruments. 


It is eafy to conceive, that it has not been in 
my Power to mention all compound Minerals, on 
Account of the numberlefs Differences proceeding 
‘from their various Qualities, Proportions, and Com- 
. pofitions.. Wherefore, I would have what I have 
faid on thefe Matters, confidered only as a. Speci- 
men, which, however may be very ufeful, and even 
neceflary to young Beginners, TT: 
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-Thave added a fhort Defcription of the Works 
which are chiefly and ftrictly Docimaftical, to which 
I have annexed Explanations of the Terms. Then 
follows a fhort: Account of the Effects, and of the 
Utilities refulting from them in feveral Arts and 
Sciences, as far as thefe Things can be underftood 
here. This is what I had to fay concerning the 
Order I have propofed to myfelf in treating this 
'Fheoretical Part. Cae 


But, as I- have, for thortnefs Sake, feldom quoted 
any Authors in this Work, I fhall here mention in 
general thofe from whom I have borrowed ; though 
an indefatigable Labour, the clofeft Infpection, 
and Hands that were not afraid of the Blacknefs of - 
Charcoal, have indeed been my chief Matters in 
this Art. As to the Theory of it, Dr. Sabi has, in 
a clear Manner, given us the Principles thereof in 
many of his Writings. Dr. Henckel has given us 
Inftructions about compound Minerals, and chiefly 
about metallick Ores, efpecially in his Pyritology. 
Mr. Ercker, in his Treatife written in Germany, called 
Probier-Buch, and Agricola, in his Treatife De Ke 
- Metallica, Lib. VU. have given us the Procefles 
themfelves, to which Modefi. Facbfeus. has added 
fome few Things of his own. As to the other Au- 
thors, they have borrowed all the Materials from 
thofe above-mentioned, or have not been made ufe 
of by me, becaufe I knew them not. 


If the Reader approves of this Work, he may 
expect fome others, that will perhaps / be more 
elaborate, | 
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| OF THE | 
Chief ENGLISH AUTHORS, 
WHO 


- Have treated of Minrrats and Merats. 


JF. LEWIS, M. B. Fi Ris. Commercium Pbilo- 
* fopho-Technicum, Lond..1763, 4t0. © 

4. P. Henckel ; Pyritologia, or, a Hiftory of the 
Pyrites, Lond. 1757, 8vo. | 

M. da Cofia: A Fliflory of Foffis, Lond. 1755. ato. 

Llbwyd : Litbopbylaceum Britanicum, Lond. 1699 
and Oxf, 1762, 8vo... " | 
_ William Borlace: The Natural Hiftory of Cornwall, 
Lond..1758, Folio. _ 

Gabriel Plattes: A Difcovery of fabterranean Trea- 
dure, viz. Of all Manner of Mines and Minerals from 
Gold to the Coal, with plain Directions and Rules 
for the finding of them, in all Kingdoms and Coun- 
tries, Sc. This fall, but curious Tra hath often been 
prinied at London in 4to; aud lately in 8vo. at the 
Lind of a Tranflation of Alonfo Barba. 

Albaro Alonjo Barba: Art of Metals, the 1ft and 2d 
Book, tranflated from the Spazi by Edward Earl of 
Sandwich, Lond. 1674, in Two Parts, 8vo, and lately 
reprinted. N, B. The Original is in five Books. 

John Webfter: Metallographia, Or an Hiftory of 
Metals, &¢. Lond. 1671. Ato. l 

Kobert Boyle, Eífq. General Heads for the natural 
Hiftory of a Country, Loswd. 1692, 12mo. In this 
Book the Author izys down various judicious Rules 
for the Difcovery of Ores and Minerals. Many curi- 
ous Things relating to Metals and Minerals, are to be 
found difperfed in bis philofopbical Works. 

Sir 


Lond. 1686, Folio. 


abn Houghton: A. Colle&ion for the Improvement 


of Hufbandry and Trade, 4 Vols. Lond. 1727. 8vo. 


In Vol. Lp You have fome Obfervations | 
On Niue, No rr,12. JUNI EE 
- Of Sulphur, No 19, 5o. Vol. 2: No. 2225 237: 
| In Vol. IL. TA EEINT 
. Of Arfenick, No 243. _ 
Of Coal, No 239; 241: NU Ln ws 
Of Copper, No 255, 256, 258, 260, 261; Vol. 111. 
( No 464. | Eu | 
Of Glafs, No 195, 196. 191, 1985 199, 179: 
-Of Gun-powder, No 222, 223, 224, 227, to 


ng 5:230. 
. «Of Tron, No 268, to 278. 
- Qf. Lapis Calaminaris, No. 202. 
— Of Lead; No 262, 266. —. 
OF Gerüfsy 265. JE AES ch am 
' Of Mercury, No 280, 281, 283, 288... 
- Of Metal, No 243. 
^ Of Salt-petre, No 221, to 220. - Li 
Of Sal Gem or Sea Salt, No 210, tó 215, 217, to 
SIS. 
> OF Silvery No 247, 248, 261, 287. fi: 
Of Vitriol, No 223, 234, 2355 226, 238. — 
Of Allomy No 238... _ | P 
Ax yat im Mob If 
0f Soap, Ivo 405. . : : 
Wh In.Vol. IV. . 
«Qf. Minerals, Fe. p: 290—1—2: QUT 


A LIST of AuTuors. — xi 
"Of Salt Spanifh, French, Portugal, Scotch, De 
Newcaflle, p. 454; Se. 

John Ray: A Collection of Engl Words not 
generally in afe, To rhis Book is Jubjoined an Account 
of the preparing and refining fuch Metals and Mine- - 
. rals as are gotten in England, Lond. 1737, 8v0. viz. 
the fining Silver in Cardiganfbire. The Preparing 
and Smelting Tin in Cornwall. ‘The Manner of the 
fron-work at the Furnace and at the Forge. Fhe 
Wire-work at Tintern in Monmouthfpire. Modus fa- 
eiendi Vitriolum coétile in Auglia: From Wormius in his 
Mujeum. The making of Minium or Red-lead; 
Tle Allam-work at Whitby i in York/bire, The making 
Sale at Namptwych in Chepbire. The Manner of 
making Salt of Sea-fand in Lancafbire. 

Yobn Lawrence: A new Syftem of Agriculture, 
Lond. 1726. Folio. In this York 3 is inferted what he 
Kath colleéted 

Of Mines, Minerals, and Quartiis p. 172 


Of Copper Acum 175 
Of Tin US | | 3176 . 
Of Iron and Iron-wórks © PE 
Of Allum vel 180 
Of Lead | 181 
Of Salt, dent Efe. in ‘the Earth 183 
Of Salt made and Salt-works 4 B36 
Of Quarries, Se. ^ft 
Of Coals arid Cowke 194 


Ant. Neri: Art of making Glafs, with ors by 
Kunkel and Merret, Lond. 8vo:~ © 
H. Blaucourt : The Art of Glafs, Lond. ‘1699 8vo. 
Pyrotechnical- Difcourfes, containing - 

Fobit Kunkel: An Experimental Confirmation: of 
Chemical Philofophy, 8c. George Erm. Stübl: A 
fhort Difcourfe on the Original of Metallick Veins. 
gobn Chrift. Fritfcbius : The Grounds of Pyrotech- 
nical Metallurgy, and Metallick Effaying. 

Thefe 'Treatifes wete tranflated from the Latin — 
by Mr. Jobn Moult, Chemitt; but. there. being - 
in the Onginal ETUR Sentences of German inter- 


23 fpeifed, 
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fperfed, he -hath left them untranflatedy probably not 
underftanding that Language, Lond. 1705 8vo. . 
Robert Plot 1. L.. D. Natural Hiftory of Stafford- 
- foire. Oxford 1686. in Folio. of Coal- pi Chap. III. 
-.S88/15/824 249/301 8 753009005) 62 . 13.3 « 
Charles Leigh, M.D. Natural Hi Um of Lancafbitey 
| Cbefbire, and tbe Peak in Derbyfbire; Oxf.. 1700 Folio. 
» Edward Brown, M. D. A SEN Account of fome 
Travels in divers, Parts of Europe, &c. with fome 
Obfervations on the Gold, Silver, Copper, Quickfilver 
Mines, &c. of Hungaria, &c. Lene 1685, Folio. 
and toes dors 
William Waller : An Effy on the Value of .the 
‘Mines late of Sir Carbery Price, Lond. 1698, 8vo. 
The Philofophical Tranjaéions of the Royal Society 
o Tripoly, Vol. li; pasta. 
Marble, Vol. li. part 1... 4 b 
Giants Caufeway, No 485. Vol. pne part Is. 
Vol. xlix..part 2. Vol. lii. part z. 
Pebbles, No 483. 
: Afbeftos, Vol. li. part . 
. Ofteocolla or Malm, No. nts 476. 
Cryftal No 476. 493. 
. Diamonds and Gems, No 476, n Vol. lii. 
part. 2. 
. Tourmalin, Vol. li, part 1. and Lyncurius Am 
tiquorum ibd. | 
Coal, No 250, 336. Vol. Ji. ade 3 
- Coal Balls, No 460. an 
Peat, Vol. |. part 1. 
. Amber, No 468, 472. . 
Sulphur, Vol. xlix. part 2. 
4; Salt No. 535:66,:103, 142, 145,493. 
Sal. Ammoniack, Vol. li. part 2: 
Vitriol, No 3, 103, 104, 256. 
,ByritmNo 472. ^ « 
Copperas,. INo. 142. 
Nitre,. No 167, yr 93» Ga: i 
Allum, -No..142, | 
Mercury, No 34. | 1 
Antimony, Vol. xlviii. part 2. Cobalt, 
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Cobalt, No 293, 396. | 
- | s Black-lead, No 239. 
7» -Speltre, No 482. 
^ Platina, No496. Vol. xlvii. part2. Vol. ^ pattr. |. 
Tin, No 69, 138. 
Leid, No 29, 29,407! 
Iron, No 137, 2775 199, 482. Vol. xlix. part 1. 
Vol. li. part 2. 
Steel, No 203. 
- Copper, No 200. | 
Turquoife, or Copper Ore, No 482. Of Brals, 
200, 260. 
Copper Waters, No 450. Vol. xlvii. Vol. xlviii, 
part 1. Vol. xlix. part 2. 
Silver, No 58, 41. 
The Art of "Refining, No r42. 
Of Refining with Antimony, No 128. 
-. Of Mines No 19, 28, 39, 401, 403. 
Damps in Mines, No 5, 442, 444. 
Ae, pim Fofüls and Petrefaction, No /4,56, 


7> 
eee Shell : and Animals, No 474, "T 487, 
491, 492, 496. Vol. xlviii. part 1 Vol. xlix. 
part 7. Vol, xlix. part 2..—— 
Figured-Foffils, No 482, 490, 496. Vol. xlviii. 
part 2. Vol. xlix. pare 1. Vol. xlix. part^2, 
Vol. I. part 1. Vol. l. part 2. Vol. li. part 2, 
William Brownrigg, M. D. F. R. S... The Art of 
making Common Salt, as now practifed in moft parts 
of the "World; with feveral Improvements propofed 
in that Art, for the ufe of the Bri Dominions. 
IN. B. In this work is included the Art of preparing 
Bay-Salt, 8vo. 1748. | 
For the Sake of fuch as underftand Latin, we miu 
not pafs by that magnificent and laborious Work of 
Emanuel Swedenborgius, intituled, Principia Rerum 
Naturalium, five novorum Tentaminum Phenomena 
Mundi Elementarii Philofophice explicandi. Drefde € 
Lipfie 1734, in 3 em. in Folio; in the 2d and 3d 
tomes of which he hath given the beft Accounts, not 


| only 
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only of the Methods and neweft Improvements in 
metallick Works in all Places beyond the Seas, but 


alfo of thofe in England, and our Colonies in dime-  : 


ricas with Draughts of the Furnaces and Inftru- 
ments employed. It is to be wifhed we had Ex- 
tra&s of this Work in Ezg/ifo. So. induftrious are 
the Swedes in improving themfelves. in the Art of 
"Metallurgy, that they fend young Gentlemen yearly 
to travel, not only all over Englaud, but all over 
Europe, to learn every Thing new iu regard of 
Mines; while we in Hugland fit ftill at Home, and 
feldom go beyond a County or two; though, if more 
diligent Search was to be made by Perfons of Skill, 
there is great Reafon to believe that Nature hath 
enriched thefe our Ifles with as great fubterranean 
Treafures, even the Virgin Silver of Porof not ex- 
cepted, as any other Spot of the fame Extent. 
Some brief Directions for making Obfervations and 
Collections, and for compofing a travelling Regifter 
of all Sorts of Foffils, whercin are many good Rules 
for difcovering Minerals and Ores, are printed at p. 
99, Fe. of the Appendix to — : | 
^ Dr. Woodward's Foffils of all Kinds digefted into a 
Metbed, 8vo. 1728, sig m 
As for Catalogues of Minerals and Ores already 
keown in Ezg/aud, ice y | 
Chriflopber Merret: Pinax Rerum Naturalium Bri- 
tannicarum, continens Vegetabilia, Auimolia €9. Fofilia, 
Loud, 1667. 8vo. | | 
—— ANebemiab Grew, M. D. Mufeum Regalis Societatis, 
or a Catalogue and Defcription of the natural and 
artificial Rarities belonging to the Royal Society, 
Tond. 1681, Folio. But the moft compleat is that 
elaborate Work, = .. | | 
' Dr. Woodward's Attempt towards a natural Hifiory 
ef the Fofflsof England, Lond. 1729, 2 vol. $vo. 
Concerning the, Englifo Laws relating to Mines and 
Metals, you have a Propolal for Laws by Tho’ 
Houghton, in his Golden Treafury, or the Compleat | 
Miner, being Royal. Inftitutions or Propofals for 
Articles to eftablifh and confirm Laws, Liberiies, ana 
1 Cufoms 


A LIST of AUTHORS, . 4 
Cuftams of Silver and Gold Mines, to all the King’s 
Subjects, in fach Parts of Africa and America, which 
are now or fhall be annexed to, and dependent on the 
Crown of England, €9c. Lond. 1699, 12mo. 

The fame Author hath given us another fmall 
Treatife, entituled, - 

Rara Avis in Terris, or the compleat Miner, in 
two Books: The firft containing the Liberties, 
Laws, and Cuftoms of the Lead Mines within tia 
Wapentake of Wirk/worth in Derbyfbire. The fecond 
AL th, the Art of dialling and levelling Grooves, a 
Thing greatly defired by all Miners; being a Sub- 
»e& never written on before by any, with an Expla- 
nation of the Miners Terms of Art ufed in this Book, 
1681, in 12mo. 

Sir Yobu Pettus: Fodine Regales, or the Hiftory, 
Laws, and Plares of the Chief Mines and Mineral | 
Works in England, Wales, and the Englifh Pale in 
Ireland. As alfo of the Mint and Money. With . 
a Clavis explaining fome difficult Words relating to 
Mines, &c. Folio. 1670. 

The feveral other Laws now in force are {cattered | 
up and down in the Statutes at large: But that which. 
gives the moft Encouragement to Miners and Me- 
tallurgifts, is the famous Statute procured by the - 
Intereft of the great Mr. Bayle, Anno 1 Gul. and 
Mar. Chap. 30. intituled, An Act to repeal the 
Statute made in the fifth Year of King Henry IV. 
againft multiplying Gold and Silver: _ 

Wherein i it is enacted, that all Gold and Silver that 
fhall be extracted by the Art of Melting and Refin- . 
ing of Metals, and otherwife improving of them and 
their Ores, befrom henceforth imployed for no other 
Ule but the Increafe of Monies; that it be carried 
tothe Tower of London, where the owner fhall re- 
ceive the full Value. And that for the future no 
Mine of Copper, Tin, Iron, or Lead, fhall be 
hereafter adjudged a Royal Mine, though Gold or 
Silver may be extracted out of the fame, - 

Anno 5 Gul. and Mar. Chap. 6. 


An A& to prevent 'Di/putes and Cenfrovery: fes con- 
cerning Royal Mines. In 
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— In this Act it is enacted, that any Perfon, Ec. that 


now is or fhall be Owner, &e: of any Mine or Mines 
in England, wherein is Copper, Tin, Iron, or Lead, 
may keep and work fuch Mine, &c. notwithftanding 
it fhall be pretended or claimed to be a Royal Mine; 
provided always that their Majefties, &@c, and all 
claiming under them, may have the Ore of any Mine 
(except the Tin-Ore of Devon and Corawall) paying 
to the Proprietors, C9c. of the Mine within 30 Days 
after the Ore is raifed, for all Ore wafhed, made 
clean, and merchantable, wherein is 
fron.) 22 per Tun. Lead of. per Tun. | 

- And in Default of Payment of fuch Prizes, the 
Owners of the Mines may fell the faid Ores to 
their own Ufes. | 
— Since thefe Encouragements we fee great Quanti- 
ties of Silver Coin made of Silver extracted out of 
Lead in England and Wales: Thefe Coins have in the 
Quarters between the, King’s Arms upon their Re- 
veríes, Rofes or Feathers, or both alternately. In 
the Cabinets of tne Curious are alfo found Shillings 
| of Queen Elizabeth, with an Efcallop Shell inftead 
of thé Queen's Head ; they were coined (without 
"Royal Licence) by one Pudjey, of Kimmington, in 
the Weft Riding of York/bire, who got good Store 
of Silver Ore from his Eftate there. wet 

"The Laws relating to wrought Plate "were for- 
merly collected into a fmall Volume, which it is 
pity we have not à new Edition of, with the Addi- 
tion of all the new Statutes; the Title was, 
"OA Touch-ftone for Gold and Silver Wares, or a Ma- 
nual for Goldfmiths. By IZ. B. of London, Gold- 
ímith. Lond. 1677, 8vo. 341. 3 ! | 

Mineral Laws of Derbyfhire, 1734, 8vo. 

Laws aud Cuftoms of Miners in tbe Foreft of Dean, 
jit the County of Gloucefter, 1687, 12mo. 
— Pearce's Laws aud.Cufloms of tbe Stannaries in 
Cornwall, avd Devon, Lond. 1723, Folio. 


Opera Mineralia Explicata, &c. Lond, 1718, 8vo. - 


"^ Copper 162. per Tun. Tin 24e Tun. , 
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PAR T the First, 
Bring. the THEORY of ASS AYING. 


Cd A E... ^a 
Of the . Definition. and Object of ASSAYING. 


ss AYING * is the Art of Separating 
TA Metals, . Semi- Metals, Sulpburs and Mi» 


neral Salts from. each other, and from 
other Bodies mix'd with them, fo that it may 
appear, what: Quantity there was originally of each 
in the Body under Tryal, or what Benefit may be 
reaped from the extracting of it. YR 

2. AF Minerals are the. Objects of this Art: For 

the Bodies aforefaid being feldom found naturally 
pure, and under their true F orm, but moft common- 
ly mix’d and confounded with each other a thoufand 
different Ways, and with many kinds of Earths and 
Stones; itis proper that the Workman fhould know 


* A Corruption, by the Workmen; of the Word Efaying, derived 
fom the French E/ayrr, to try. 
B the . 


E 2 Li LU d 
the Nature of all thefe "Things, to be able to deter» 


" 


mine, what is requifite for the Separation of them. 

. 4. I fhall, with the moft renowned Dr. Beer- 
baave*s~call Minerals and | Fofils natural Bodies, 
formedin the Bowels of the. Earth, or in its Surface, 


‘and whofe Frame is fo very fimple, that no Eye, tho’ . 
» ever fo fharp, has been able even with the beft Micro- | 


fcopes hitherto to difcover in them any Variety, be- 
tween the Parts coptainjng, and the Things therein 
contaitied; but!a pekfe& Eikebefs add Affinity of the 
Parts with the Whole: Though it is known that in 


moft,of thefe.a Concurrence of fluid and folid partis. 
clesthath been effectéd by certain Mixtures. n r 
* Corollary: He therefore thar attempts-tó give ara” 
tional Account of the Art of Effaying, ought previ-. 
oully to giveTuch a Defcription of the fimpler Species 
of Minerals, which enter into the Gompofition of the - 
Concretes,‘as may be taken from their external Form, 
from their being-fimply put into the Fire, and from 


. other flighter Experiments hereafter to be mentioned. 


—4 All Minerals hitherto known, may be referred 
to five Claffes, viz. Metals, Semi-Metals, Saits, Sul. 
phuts, Stopes and Barris." "Fe ae 
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DOR. Metals, whén pure, are Bodies‘extremely pone | 


dérous, ‘fufible by feveral Degrees'of-Füre, Molid in 
the natural Heat df the Atmofphere, vapt-to be. ex-- 
tended'every' way with the Hlammer,: andtof: the ót» 


dott Opacity. They are fik in nutiber, iz, Gold; 


à 
" 


Silver, Copper, Lead, ‘Tin, and Tron. (555—509 6 
6. Gold, So], whofe Mark‘is (© ), has all the Chae 
facterifticks ($ 30) of Metals in their utmoft Perfe-- 


 &ion. It lofes between 4, ahd, of its Weight, in 


pure diftilled Water. Though’ ever fo long keptin - 
4 State of Fufion, and inthe greateft Fire, it.lofes . 
nothing of its Subftance; «as itis of a moft fix'd Na+ 
tutes Jc às. infinitely malleable ; “ic gives no Sound 


£i] ane Bled uana Vol, E! pudo. 500009 68 
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— when ftruck; in the Fire it no fooner whitens,. but it 


melts; and then looks. of a Sea-green at the Surface. 
Aqua fortis has no Power On it. ls diftinguifhing, d 
Colour is yellow, © 


__ Scholion. Zhe Operations UA to be iade. upon 
Gold, and which I. Juppofe are as yet unknown 10 tbe Rea- 


der, will give bim a. more exatt Idea of this Metal, I máy 
Jay the fame of -the other Metals. j 
7. Silver, Luna (>) lofes 2. or 2. of its 3 Weights in 


Water: In kite it isas fix'd as Gold and melts in al- 
molt the fame Heat. Next to Gold it is infinitely mal- 


leable, and eafy to be bent... It refifts the beft Agua 
Regis, and is of the fineft fhining white. | 

8. Copper (2 ) Venus, lofes between = and 5 of its 
Weight i in the fame Water. | It is not very &x'd in 


: Fire, but lofes a great Part of its Subftance, in Ex- 


x 


halation and Drofs. It is likewife malleable, but. 
much lefs than the foregoing. It gives a loud Sound, 
looks of a deep yellow, is not fufible but by a great 
Heat, and no fooner begins to whiten, but tinges the 
Fire with a moft beautiful blueifh green. All Salts, 
and Things containing Salts,» corrode it, when ap- 
plied to it, in which cafe i it affumes a great Variety of 
Colours, efpecially the fineft green or blüe.. 

Scholion:: Foflils ere bere aid by meto be turned into 
Scoriz or Dro/s, if, when expofed torke Fire, they affume 
‘the Forin of Glofss a brittle Body, fuf ible and fix'd in 
Fire, and indiffoluble by Waters 

9. Lead ( b ) Saturnus, lofes. between 4; and aS Of. 


its Weight in Water. It. melts long before it reddens. — 


It is not ix'd,: but lofes much of its s Subftance by Eva- 
poration in a great Fire, and, according to the Degree 
of Heat; türns entirely into.a dufty or. a vitrefcent 
Drofs, of a yellowish Co!our,. called Litharge (L7- 
thargyrium.). leis very tenacious, and the fottelt of 
Metals. It. gives hardly. any. Sound under the Ham- 
mer, and is " a bluith white Goiour. 
10. Tio, (4), Jupiter, isthe lighteft of all Metals, 
It lofes .-. of. its Weight in Water. Iris not of a 
fix’d nus, but meltsin a mild Fire, long before. 
| B 2 5 it 
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it becomes yid hoe: Inj in a fhort Time; partly evae 
: porates. into Smoak, and partly becomes a” Gal. It 
is lefs malleable than the foregoing, tho’ not vety 
hard : If bent, it makes a crackling Noife, i its Colour 
is much like that of Silver. - 

11. Iron, ( 4 ) Mars, lofes between ; a's and 2 of its | 
"Weight i in Water. It is extremely fix'd in Fire, which 
mutt | be in its higheft Degree to melt it: When j in Fue. 
fion, it lofes a confiderable Part of its Subftance ; it 
fparkles, it diffolves into a Glafs of.a dark blue Co: 

Jour, and into fulphureous Vapouts: It is the moft 
rigid of Metals; however, if it is not immediately 
_ quenched upon being red hot, it is malleable enough; 
~ itis of a watery Colour, and is attracted by the Load- 
ftone. 

12. Quichk- Silver, ( Ü ) Mercurius; though i it has no 
other metallick Quality but irs Ponderoufnefs, yet 
is almoft univerfally. reckoned a feventh Metal, ° 1t 
lofes ;*. Part of its Weightin Water. ‘When pure, it 
is ever fluid, even in the coldeft Weather; and of | 
courfe not malleable. -It has the brightnefs of Silver, 
and is of the utmoft Opacity ; being refolved into 
Fumes by a middling Fire, it evaporates entirely, a 
very few reddifh Grains like Sand excepted. . Thefe 
Vapours, however, being. collected, return i into the 
fame Mercury as before... 

Scholion I. The/e are the CharaBerifticks af pe oe en 
Metals, when feparate from each other. They therefore. 
are not good, when two or more of them are mix d toge- 


ther. For Infiance; Copper, Silver, and Gold, when — 


melted together with. A. raft ther Massa enne 
their Colouns: S005) 120 
Scholion 1I. Te fpecifick Gratis of Metals cannot 
be very exa£tly determined s: for they vary:a fmat Mat-. 
ter; firft, according. to tbe different Heat of the Atmaf~ 
pheres which: ‘expands Water and other Fluids infinitely 
more than it does folid Bodies s and, by that unequal Dimi= 
nution of the Weight, makes it impoffible to afi hen them d 
conftant Proportion, unle/s the Heat be determined with 
the ie greats aE: ‘Second! y, according to tbe feve- 
ral 
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ra] Degrees of Purenefs in tbe Water y which Difference 
1s fometimes found not inconfiderable. Thirdly, Accord= . 
r to the different Purene/s of tbe Metals: For there is 


in 
hdtaly any Metal found fo very pure, but what may ea- 


| Sily be demonftrated to be mix’d with [ome others, Fourth- 


ly, According tothe feveral Weight of the Atmofphere it- 
Self : Though the Effect of its Variations be not very confi- 
derable. his accounts why there are as many different 
Jpecifick Gravities affgned to Metals, as there are Au- 
thors that have fearched this Matter by Experiments. 
However, unlefs the Metals be of a very great Impurity, 
the Sum of all the Differences refulting from the faid 
Caufes is not fujficient to binder any particular Metal to 
be diftinguifbed from any other by its fpecifick Weight. 
If. Of Semi-Merats, 


13. Thefe agree with the foregoing, except that 
they have not near the fame Malleability, if even they 
have any. They. ate as follow. Misco 

14. Zink, is a Body of a blueifh white Colour ; 
brittle and fomewhat tenacious; of confequence fome- 
what malleable, though much lefs than Metals. It 
melts in a gentle Fite, foon ‘after it fmoaks, and then 
fticks to the Furnace in the Form of exceeding light 
white Flowers. - In a greater. Fire it burns with a 
Flame of the moft beautifulereen Colour, which evi- 
dently betrays an Abundance of Sulphur. 

15. Bifmuth, Sin-Glafs, when, broken, appears to 
confift of fmall cubic Particles, and.thefe again confift 

of minute Lzminas applied:to each other. It is more 

brittle than the foregoing, but differs little external- 

. ly, except that it does not affume the blue Colour, but 
looks rather of a fhining and very light yellow.» 

| 16. Regulus of Antimony, is extremely brittle. When 


perfectly cleanfed from Sulphur, it furpaffes the fore- 


going in whitenefs : It requires a greater Fire to be 
melted ; which renders it eafy to be ditinguifhed from 
the two former. dts TM) 


17. There is among the Minerals another Body, | . 


"which deferves to be claffed among the Semi-Metals, 
| B 3 on 


* 


E i 

on account of its vaft Affinity to them, viz. Arfenick 
(co)... This, if perfectly pure; mut. be white; it 
grows foft in the Fire, and: then evaporates entirely 
into a thick .white Smoke, that has the unpleafant 
fmell'of Garlick ; but when grown.cold, it gathers 
into a folid, half tranfparent, ponderous, white body. 
 lris not inflammable. When expofed: to the Air; it 
- affumes a fmall milk white-Skin 5. it may be reduced 

into a Regulus, very much like Antimony, and in- - 
. flammable. vente HUS AAR EGE 
Corellar. Some refer Arfenick to the Clafs of Sul-. 5 
phurs 5: but. very improperly, as it plainly appears 
- from the Comparifon of itsChara&erifticks juft men. 

tioned, with thofe of Sulphurs. betas. 


Hil. Of SALTS, 


~ | 


La 


48. Salts are Bodies diffoluble in. Water, melting 
-or volatile in the Fire, but not inflammable. — ~ 
‘xg. Firft of all; there are two kinds of pure and 
natural Salts among Minerals; one neutral, the other 
acid. BEI i i Dae We ^r ete d rie tied 
* 50. The neutral is-of two Sorts 5 the fir{t is com- - 
mon Salt (6), Maria, which, if pure, is:always of 
the whiteft Colour, "It is femipellucid, diffolves in 
| pure Water, thickens in.a gentle Fire; “appears: to 
confit of feveral teffellated, cubical and hexaédral 
 €iryftals, joined together in truncated Pyramids, it 
crackles very loud, when thrown into the Fire, 9 >> 
* 91, Vhe other is'called Nitre(@), which, when. dif- 
folved in pure Water, and cryftallized, according to 
sArt, affumes a prifmatical. hexaédral Figure, termi- 
nated by final] pyramidical Columns of the fame Num- 
oberof Angles. It is white, and nearly tranfparent. 
Ina pure Fire, fuch as the Rays of the Sun collected, 
. -orin Veffels defended from any Fuel falling into them, 
it grows liquid by a gentle Heat: In a great Fire, it 
partly perfpires through the Veffels, and partly refolves 
into a Smoke, which is the Nitre itfelf; but, any in- 
flanimable Body being added to it, it burns with a ve- 


‘ 
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ry great Noife, and, with the Matter added, changes 


in part into an kali. 


22. There is alfo an acid Salt) called Vagum Fofile, 


found in Vitriol, Sulphur, Allom, nay, almoft every 
where ::Ie‘is feldom pure, if ever’; but adheres. either 
to Metals (and chiefly to Copper and Iron) or to.cal- 
-careous Earths; morecommonly to thofe that turn in- 
‘to-Glafs,’ nay’to the very Flints;' or is mix'd, wich 


inflammable Foffils. But what diftinguifhes it from 
all others is, its being more panderous and more fix'd 
than all thé other Acids that are known, which it 
drives ont of its Matrices; mix’d with pure. Water, 


it grows very warm ; it mixes. with common Su/pbar, 


accompanied with fat Matters ofi any kind.:* What 


.its Power upon Metals is, will:be fhewn hereafter, in 
our Chapter of | Mezfirua is 25: tea y 


. 23. To this Clafs might perhaps be referred the 


Acids of common Salt and Nitre.^ However, as they 
: can beextraétéd by Chemifts from thefe Salts, only, it 
snot very fure that they: are found naturally-any 


Where. | " 
-Carellar; Tt isa queftion whether there may be found, 
naturally, any true. and:perfeét Alkaline Salt, whe- 


ther fix'd or volatile, in the mineral Kingdom? ‘The 
eformer feems to be confirm’d bythe Salt ofthe Spa 


Waters, and by the Natram of the Ancients :: Marble, 


- and Stones either fetid: or 'eafy to be cleft, poffibly 


"contain the latter.) But both: Points require. a more 


diei ii t! 


accurate Examination. See; Fr. Hoffman * and Henc- 


Ea oS 
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24. Whatever is inflammable, is called among, the 


. Chemifts by the general Name of Su/phur., You find 


"it in the mineral Kingdom, always mix’d with Acid, 


(8$ 22.) otherwife the pure inflammable Mineral feems 


. Bot to differ from the vegetable and animal ; nor does. 


if 


* Differtst. Phyfico- Chem. Lib. 1T. Of. T. 
Y Tractatu de Appropriatione, pag. 126. n. 4. 
CLE 


"o 


it 


At {eem that there are two kinds of it in Nature: In this 
Cafe thé whole Difference between the feveral. kinds 
of Sulphur, would confift only in.their various Mix-- 
ture with heterogeneous Matters. As therefore: Nature 
hardly, affords any pure.inflammable Matter, this is 
not the Place to treat of the feveral kinds of Sudphurs, 
which are never without Mixture: Our Defign. re- 
Ss that we fhould mention thofe only that areof. - 


thefimplerkind. |... NC AA a 
2d ou ecd dU À STONES and EARTHS. " " 


25. Stones are Bodies not diffolvable by Water, hot 
-malleable, not inflammable, of the moft fix'd Nature, 
sand perfectly eoberent;siss*. i gv Dtiosue Es" 
...26. When they confift of minute impalpable Par- 
ticles, little or not at all coherent, they "are called 
dEubthssies: 5 ¢qatiise. adus bradbakEoWe s 
/2525. Butwhen, being vifible, palpable, and extreme- 
ily mall, they neverthelefs appear ftill minute Stonés 
vheapeditogether, they: are called Sand, Gravel, ‘atid 
Grit. | : Lord 
:28.. Our Defign . chiefly requires, that we fhould. — 
fhew the Differerices -of' Stones, refulting from their 
» different Changes in the Fire : Nor willit be needlefs. 
to point out fuch of their other Chara&terifticks; as 


* 


are:¢afily apprehended by the Senfes,. 5,7 ^ 
29: Some of them will melt in the greateft Heat ] 
- of a Wind Furnace, and are faid to’be of the vitrifying 
: Kind: To which Clafs they. are referred. o> 
Ne 1. Schiftus, or cleaving Stone, which is a Stone 
-confifting of a heap of Laminas that cleave eafily; it 
_ is opaque, very foft; moft commonly black, in which 
Cafe it is harder, and goes by the Name of Siaze, other- 
_ wifeitlooks ofa dark blue, or afh-colour. Thefe Stones, 
Pay Veffels clofely fhut, fuftain a moderate melting 
Fire, without any Alteration ; when the Heat ‘is in- | 
creafed, they are put in Fufion ; and then the firft 
black kind of them turns into a clear black Glafs. But 
fome of the other Species are by the ftrongeft Fire 
raifed up intoa Scum, infomuch that a {mall mph 
| E M. ite Td 
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of them will fill a large Veffcl, and then tutn into a 
very fpongy and light. Mafs, that fwims upon Water. 
.N? 2. Common Porter? Clay i is heavy, and of a 
"whitifh blue Colour; in Water it foftens into a tena- 
cious Paftes ‘a middling Fire hardens it firft, and a 


ftronger Fire at lait runs it into a Glafs ot a dark - 


green Colour. | 


Ne 3, The Boles and Terre S igillate, ox fealed Earths, 
have an Affinity (N° 2.) with the foregoing, but are 
of a fatter Nature, and cf. different: Colours, They 
harden to fuch a Degree in a modern melting Fire, 
that they moft commonly give Sparkles, when ftruck 
with a Flint; ina ftronger Fire, they turn into 
he partly folid and green, and partly fpungy and 
Jight, (as Ne. 1.) To this Clafs belong a few Earths 
of the Nature of Marle, though not quite fo fat. 

N°? 4. Hint, which is a vattly ponderaqus :Stone, 

- swhen ftruck with a Steel, gives very bright Sparkles, 
» a ehich;- being examined nib the Microfcope, prove 
to be Scorie of melted Iron: and Stone. .. It isinfinite- 
ly hard,-and of a great many, Colours... It affumes a 

- multitude of c liene Names, according to the Varie- 
ty of its Colour, for the. Beauty of which’ At is very 
much valued, though in confideration of its Size it is 


: fometimes of no Price. at all: 


If this Stone,either 


in its natural Surface, or.when broken, is very cutting 
and full-of Angles, it is called by the Miners Quartz: 
Some of them are eafily put in Fufion in a Wind Fur- 
nace; others refift the, greateft Fire without hardly 
any Alteration, and might be thought not to belong 
to this Clafs; but, by means of a imal! Quantity of 
Salt; or PAPA rm Menftruum, nay by means of the 
-"Hlkali in the Coals, they will melt:in a naked Fire. 
— When they are only.minute Flints like Grains, heap- 
ud .ed together, but not adhering to each orher, they are 
' -called-Seud or Gravel. But; nnd a they ftick together, 
though diftin&ly collected, they are called a fandy 
or gravelly» Stone, which is tr the fame Nature as the 
Flint, and.affumes in His Fire à anie oF Colours, 


- Forms and Delicacy... 


go.  Lime- 


<4 E. 7 


fo GgRTEBÁ Aor ofoth | 
|: 30. Eimtflones conftitute another kind, which, whew 
burnt in the greateft Fire, aré fo changed as either to, 
foften in the Fire immediately, or to cleave into Lime 
by adding: Water to them; Of this Clafs are, 
Ne. 1. Spatham, or Spaad,; which isa foft Stone, and 
^ will be render’d fo very: brittle by the mildeft Fire, 
. àn which it makes'a gentle Crackling, that’ you may 
reduce it into Duft between your Fingers. 'It varies 
its Gravity, as itis more or lefscompaét. It moft com- 
monly confifts of homboidal, often of prifmiati¢al, pa 
rallel, and oblong «Parts, varioufly tranfparent, and 
generally of a watery or milky Colour; ^ | ^^ ^ 
N° 2.5 Marbles, which are of'a great mahy Co- 
lours, and often of various Colours at once. Marble 
is a hard’ Stone, moft'commonly opaque: If, after ha- 
ving. been burnt in a great Fire, it is'expofed in the | 
Air, or wet with Waters it generally cleaves with 
great Violence into a thin limy Powder: But this ftill 
has an Exception; for there are Marbles extremely 
neat and fine, which, ina Fire not over-violent, turn 
into an opaque kind of Glafs, but not' at all into, 
Lime nnmoltein ost n qoare Iu i MS 
No 3. Stalaétites, or Dropt-Stones, which isalight foft 
Stone’commonly of a white or grey Colour, therefore. 
always-calcareous, and will always burn into Lime. 


uh d 


It feldom: proves of another Nature. ^ ^" ^^ 
31. Finally, there are Stones which, in the greateft 
common Fire, either do not change at all, or at leaft 
are never melted, nor reduced into Lime by being 
wet: Whence they are very properly called pyri, on 
fuch whereon the Fire hath no Effet... ^ ^^ 
N° 1. Chalk deferves the firft Rank among thefe, 
as it fuffers no Alteration, if pure, not even in the 
Pocus of a Burning-glafs. It is light, white, foft, 
and porous, It tranfmits Water through it, and fer- . 
ments with all Acids, in which it alfo diffolves. It is^ 
not fat, but rough to the Touch. RUD "Oy doi Be. 
Neo. Thechalkyand impure Marles come next: To 
their Clafs muft be referred the Terra Tripolitana, or 
Zripoly, which is like Chalk, but lighter,-and feels foft- 
NC f ) «t ETE 
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ter. It is found yellow, white, red, and erey; and 
hardens in the ftrongeft Fire to fuch a Degree; as to 
give Sparkles with a Steel. vythd 
DON? 3. dfbefias, a Stone confifting “of; rigid and 
ftringy Fibres wove together, and cutting each other 

acroís. It)varies very much as to irs Weight. It fcarce 
changes inthe greateft Fire, except that it commonly 
turns white, and becomes harder than befóre.: “There 
is a kind. of very light ///effus, called Suber Monta- 
num, Which melts into a black kind of Glafs:-*, 
AN? 4, Amianthus, or Eartb-Flax, whichis little.dif- 
ferent fromthe foregoing, exceptthat its Fibres are pli- 
ant and parallel ; fo that the Virtuofi make Thread, 
Cloth, and Paper, witha certain kind of it. It fuftains 
a moderate Fire without being altered: But.when itis 
expofed to the greateft Fire, it either partly or wholly 
lofes its Pliantnefs : This is chiefly true ofthat kind of 
Amianthus, which is friable between the Fingers, and 
is falfly-called 4/umen plumofum: For it hardens in Fire 
to fuch a Degree, as to ftrike Light with a Steel +. 
No. 5..Ollarist, Lebetum Lapis, Pot-Stone*, which 
feels exactly like hard Soap: It is moft commonly 
fomewhat tranfperent ; foft, ponderous enough, and 
very eafily carved witha Knife. In the Fire, it. turns 
white, and hardens to fuch a Degree as not to be fur- 


pafied by Flints, and to ftrike a Light immediately. . 


But it cleaves in the greareft; Fire. |. A few: kinds. of 
Tobacco-pipe Clay belong to the fame.Clafs. ^... 
AN? 6, Tack, it isa Stone confifting of {mall Scales, 
lying, one upon another; It has a íoapy feel: Itis 
fometimies tenacious; refifts a great Fire, and fuffers 
there no other A Iteration, butits becoming more brittle. 


N° 7. Mica, Glimmer or Glift, itis of the fore- - 


going kind; fhining, and brighter, black, gold or 
filver colour’d; nor can it be conquered by either Fire 


or Water. 


* A, Henckel. De Lapidum origine, p. 58; t; Idem, ibid. 
pag..55. I. Carol. Linnzi Syftema Nature, Tab. L 
* It may be fo called, becaufe in Switzerland they turn Pots and Ket- 
‘tes out of it, that will bear the Fire to boil Meat in them. 
4$ 3 Many 


‘ | 

ta, 0 sundlülon ifs 

. Many: kinds of thefe:Stones, which feel like Soap: 

before they are burnt,.become fomewhat rough by the 
. Force of Fire. ENS (uo Io TN: 
7182. There are flillomany: other kinds ‘of “Stones, 
whofe Differences are infinite as to their Figure, Co- 
Jour, :Hardnefs, Tranfparency, and Weight. ‘I fhaM 
forbear to enumerate them my chief Purpofe requir- 
ing, that 1 fhould only deferibe here the) moft com-. 
mon-of:them, and thofe in which the other Minerals 
 moft commonly lye hidden. | Befides; there are many 
Sorts of ‘Stones that are Mixtures’ of' feveral others, 
"Which itisnot our Bufinefs here to mention; as wetreat - 
only of thofe that are fimple. As for the reft, what- 
ever other.Stones are found, befides thefe, may be re- 
ferredtooneof the hitherto mentioned Clafles; though: 
they pofübly have other Characterifticks belonging to 
them in.a:more fpecifick Manner. - T E 

83: However, 1 by no means believe, that what I 
have hitherto faid, 1s fufficient for a perfe& Know- 
. ledge. of all the Stones which Nature afords: For E 
have doneonly what I could; not what 1 would; and 
fhould any one fay fomething better on the Subject, I 
. would gladly lay hold of it. There is certainly fuch, 
an infinite Combination of Forms and Proportions in. 
-the Mixture of Stones among themfelves, that no Eye 
.3s capable, even with the Help of Inftruments, to di- 
"ftinguifh.them accurately. The Figures, Colours, 
and other the like outward Qualities, are feldom con- 
- ftant, as they depend upona Multitude of Caufes, not. 
belonging to the Matter of the Stone itfel£: So that he 
may eafily be deceived; whom forms any Judgmentor 
Diftin&ion from them. ‘Fhat Method is better 
grounded, which makes the Trials in feveral Degrees 
of Fire, firft in clofe Veffels perfeétly clean, and able 
to refift Fire, and then in open Veffels, and in a 


‘ 


‘Wind Furnace, ora Smith's Forge, ^": 

-.. 34. Who can deny that there are many Genus’s and. 
Species. of fimple Minerals, befides thofe already 
mentioned? It is not to be doubted, but that there 
are, inthe Nature of Things, Salts, and perhaps Ms- 
Te y tals, 
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tals, and Semi-Metals, different from thofe above- 
mentioned, nay perhaps Minerals that could not be 
referred to any of thefe Claffes: Nor can we deny it, 
when we confider that Nitre, which, as far as we 
know, was a Secret to the Ancients, has been found 
out but a few Ages ago. SHORE E, gc 

Coroll, As the Art of Affaying teaches the Nature’ 
and difference of fimple Minerals, and the Mixture 
of thofe componnded, its Ufefulnefs is evident for the 
compleating, Natural Hiftory. | Nor is iv lefs ufeful- 
and neceflary in| Metallurgy... For as no Man can 
país any certain Judgment upon the Nature of Mine- 
rals, from the bare Infpection of them, he mutt for. 
that purpofe have Recourfe to docimaftical Experi-; 
ments. Let us take, for an Example, fome Lead: 

Ore, of a yellowifh green Colour, and mix'd wih 
Cryftalsrefembling Spar, fhooting like Nitre, which, : 
as far as I know, isfound in one Place only. ^ Let us 
fuppofe a Man to have feen Lead Ore, of all forts; 
this very. rare one excepted; the bare Infpection, the 
Figure, Colour, and, Weight of it, will never make 
him find out, that this Ore is very rich in Lead ; 
which any Man {killed in thefe. Things will confefs to 
be true of many others. | Ercker {peaks of Workers: 
of Mines; who had, with no: fmall Detriment, mi- 
ftaken Ores of Tin for Ores of Iron *, ap 

$5. The Aim of docimaftical Operation is two- 
fold ; viz. to know, fff, what kind and what quan- 
tity of each Mineral is contained in the compounded 

Subject ; /econdly, what kind and how much may be 
extracted out of it, with fome Benefit. 

. Scholion. The Workers of Mines are often mifled by 
the Aljayers, who make their Trials in fucb a Method, 
and with fuch Additions, as can never be ufed in greater 
Operations, ón account of the vaft Expence and Trouble 
wich attend them. For when the Operation is under- 
taken with that View, the Method of it ought to be fuch 
45 can be imitated and purfaed in larger Works, or in the 

= Vid, Laz, Ercker's Probir, Buch. pag. 120. -: i 
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root fee ug ober. Method may be "died quali | 


sie | 

rn ed CHAP, Ih. Sa e 

kd doting ical Menftrua, p the Preparation 
of thems 07 "an 

36." ) EEO ORE we treat of the Fnlbrenits and 


Veffels; and come to the Operations them-* 
felves, it is proper for us to fhew the Nature’of thofe. — 
Bodies, which aré to bé contained in thefe Veflels, 
directed and applied by thefe Inftruments, and which! 


fhall a& upon the Obje& of Affaying. 


37. "Ehofe Bodies, which, being applied foe ed 


according to certain Rules, diffolve tt hem fo astoad-^ 
here themfelves in a State of Divifion to the Particles- 


E 


of the Body diffolved, and cannot feparate fromthem | 


again of their own accord, are called Mezfirua. Thefe 
are chiefly divided into ey, and mozft ; which laft are 


again fabdivided many ways: But this being mention= « 
ed.in all the Writings of the Chemifts, we fhall pafs. 


it by in Silence, as we only treat of one Part of ‘Chee 
miftry: For we need only to explain ina fpecial Manz we 


ner, the Operations belonging to‘our prefent Pure: 
pofe, and to acquaint the Reader with - reda 


tions of them. 


vor Minis and: their Produits conf fered as 
Menftrua. 


T 4 
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38. "Ses. its Characterifticks, Chap. 1: $92 Wheat e 
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Lead is expofed to a moderate Fireinas eártlien Vets) 


fel, the Surface of it js immediately covered. with a. 
thin tenacious Skin. of Storie, of di&erent Coloursis, 


When the Fire is increafed fo as to render the Veffels ~ 


quite red hot, this Skin melts.a little, and is thrown 
A to 


Lu 
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to the Side of the Veff-l; where i it turns into Drofs cal-' 


led Litbarge. Then the ‘Tend feens fo: ‘boil ‘and’ 


Íímoak, and fmall Drops refembling the firft Storia’ 


are inceffantly produced, that {wim upon the Lead’ 
like Oyl’ and are continually thrown ‘towards the’ 
_ fitt, If the Fire is kept at the fame Degree, the. 


whole Mafs of Lead at laft turns into Litharge.: 
39: If ‘you put Copper into Lead thus fmoaking, 
it caufes a much brifker Ebullition, and the Copper 


as it were burfts, divides, and feems to become but’ 


one homogencous Mafs: Wh the Lead, which Mafs is 


brittle; and, when broken, its Surfaces if there hath | 
been added about half as much Copper, will have’ 


the-Colour and Figure of a Piece of tempered Iron 


or Steel. - fx id 


40: Gold and Silver likewife, melted with: Pita] M 


. become brittle, and Gold efpecially turns pale, by 


the leaft Mixture of it. 


' 41. Tin is melted with Lead, by a Fire not much - 


. greater than what would melt both gd But fo 
foon as the Fire is increafed fo as to make the Veffels. 


, 


turn red, the Tin immediately rifes above the Lead, 


Jike little whitifh dufty Hillocks; fo that one unfkill-. 
ed ‘in thefe Matters would be apt to think that Coals | 
had fallen into the Metal: If they have been taken | 


but a little while out of the Fire, they look like burn- 


ing Coals. "Tin thus calcined, when grown cold, has 
its Colour variegated with white, yellow and ted. 
42. Lead, fo long as it keeps its metallick Form, 


greata Fire, — 

43. Semi- Metals are eafily melted with que y. 
Fire, and a great Quantity. of them deprives it of its. 
Malleability. . | 


44. This Metal init oftentimes be cds into | 


' can neverjoin with 1ros, OBEN urged with ever fo | 


fmall Grains, that it may be mix'd with the others, | 


andi its exact Weight be more eafily determined. 
But this Comminution is beft made the dry way, in 


| 


| 


| 


ite following Manner, which is called Granulation, | 
Put Lead i in an iron Ladle, melt it on a gentie Fire; 
ae fo | 


tot 
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-fach as Gold, Silver, Cc... 


fo fon às itis perfectly liquid, pour it at once into 4. 
wooden Vefiel having a wooden Cover, or fome othet.» 
Veflel in which Fluid may be very flrongly.fbaken, 
without however any danger of its running out. , But | - 
let the Sides of the Veffel be well rubbed with Challc., 
or Wax ; then let it be thoroughly. fhaken, fo shat .. 
the Lead, agitated within, may. dafh tlrongly againít . 
the Sides of the Veffel ; nor do you ceafe this. Motion, - » 
till it becomes folid : You will find the greater Part 

of the Lead, divided into very {mall porous,G rains. 4 


Let then the Chalk that fticks to. it be ,wathed off; . » 


then fift the Grains, to make them equal, dry them, . . 


and keep them from the Duft in a clean Veflel, for. . 
the Ufes hereafter to be explained... a be oe, 
-Scholion I, The Reason of doing thusgs this. There. 
are among Metals fome, as Lead, Tin, and Brafs, which, : 
«bben ready io melt, are extremely brittle, like wetted, _ 
Gravel, The Chalk wberewith tbe Info i rubbed ater, 
gives the Surface a véft refifting Force, and preferves it, - 


eet 


from burning... Now, if the melted Lead be fhaken and - 
dafbed againft the Sides of the Veffel in the Mauner afore. 
Jaid, the Minute it begins tobecome jolid, the Ma]s,at that... 
Moment being of the uimoft Brittlene/s,.is foivered into a« 
minute Duft, which can bardly be obtained any.ciberwife 


than by ibis manual Operation... 


Scholion Il. There ere Cautions to be taken.. bud, 
Let the Lead not be melied by too great a Fire, for this... 

occafions a thin Skin on the Surface, which though taken 

away is immediately fucceeded by another, which, mixing » 
with the Lead during the foaking, binders ery much the 
Succefs of the Operation, it being too tenacious. Secondly, 
Let the Lead be fufficiently fluids left the Majs, fo faun. as... 
poured in, fbould wax cold before 3i might be broken to 
itte) iiA mm] sere dbi Bt 
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| ]tis then plain, that this Granulation 
cannot be made with fuch Metals, as are more tena- . 
cious in proportion as they are nearer being melted ; 


/— 45. Lead, and all its Products, turn into Glafs by. 
a great Fire ($ 9, and. 39.) | 


46. This — 
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46. This Glafs or Litharge pounded together, and 
melted with vitrificable Stones, (§ 29), makes them 
turn into Glafs with a much lefs Fire than they would 
have done by themfelves. If you add a fufücient 
Quantity of Litharge, thefe Stones melt into a kind 
of Glafs fo very attenuated, that it infenfibly perfpires 
through the Veffels; nay, it melts the Veffels them- 
felves, when they yield not a free Paffage to it. 

47. All Lime-Stones ($ 20), if ufed in the fame 
Manner ($ 46.) and mix'd with Litharge, have the 
fame Fate, but they require a much greater Quantity 
of Litharge, to acquire the fame Degree of .Fluidi- 
ty, when melted. | 

48. Stones that keep unburnt in the Fire (S 21.) 
are more difficult to be changed ; and unlefs fome me- 
chanical Mixture is ufed, and a moderate Fire pre- 
ferved a long while, the Litharge vanifhes through 
the Veffels that contain it, before it has perfectly 
meited thefe Stones, 

49. Among Metals, Litharge likewife facilitates - 
the Fufion of Copper and Iron by Fire, but at the 
fame Time it confumes a confiderable Quantity of 
them, and runs itfelf with them into Glafs, as is plain 
($ 46.) from what has been faid. “But the Glafs of 
Lead does not mix as much with thefe Metals before 
they are deftroyed, asit does with the aforcfaid Stones : 
but fwims about and upon them. | AU Y 

50. Tinand its Calx ($ 10, 41.) is with great Diffi- 
culty vitrified by a Mixture of Litharge, forit, always 
feparating from it, fwims upon it. But, if it turns in- 
to Glafs at laft, ic preferves a certain Clamminefs, |. 
not to be taken away except by a confiderable Addi- 
tion of Litharge. ' The Vitrification of its Calx is 
in fome Degree promoted by Copper: Which being 
added to, and melted together with it, makes itmore 
eafy to be conquered. | 

51. The melting ofGold and Silver is likewife ha- 
ftened by Glafs of Lead (as § 49.) and they lofe no- 
thing by it. However, if Gold and Silver are very 
frequently melted with Litharge, they at length prove 

odit E to 
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to have loft a Trifle of their Weight : : “Nora are, hey, 
for all ‘that, Geftroyed of - "that Quantity, for. ju dy. 
by a plain, Separation, , be extracted again. Qut of th e 
Litharge, and will then bé found of the. fame Nature 
as before : E [AS the Opctations in our fecond Tate will 
fhew. pie 
** 55. Phe melting of Semi. metals i is alfo. > promote ed 
i à Mixture of Litharge ; : ‘and ‘then it happens v with 
them as with lefs perfect | Metals ; “Which i is. Bee 
by. an Addition of Iron... . 
. "Therefore it is (Ge of what g ‘brea 3 
“this Litharge is in roafting refractory € Ores of. 
Silver; and Copper. - For it melts any. pions li 
Earths whatfoever,. with more. Swiftnefs, than i it m 
Metals into Glafs,- provided. every. thing | be equal ly 
and minutely mix'd. ‘Phen the Metal | which i is hea- 
vier goes down through the Glafs, which is is ‘ina a thin 
^ Fluxion,. ‘and gathers. into. a Regulus, upon. Auch s 
few {mail earthy Scorz2 are fwimming... Butt here s 
always a, Part « of. the Metal deftroyed at the | “fame 
‘Time: : , Qs if it is Gold or Silver, a final ] bos 


ái it ap dadiba d ‘certain ARM. AT of | 
Flints, Sand, Clay, EX. foe th take of wh a 
calcined’ ‘Fisats, « or of Sand óné ap of Lithà tharge 
‘Parts, ‘which they | mix very exa&ly . by po rts 
‘them together 5 to tliis they add Nitre, of com on 
Salts that the. whol e máy melt it 'thore eafily 5 t negar 
the Veffels, “which mult, be thick ; and folic Wit 
fall Cover, cut ‘clafe, lei sl Coals whic Shar Ea re 
duce the Latharge | into eld , fhould fallint O its t 
leave i x fhüs mel ited for above a’ Soaitebo f; jh 
and more; s during which | Oper ipa mu i be e 
Jooking inte | the Afh- Bed the Win idt Ut, ice, t 
examine, wheth he Crucible 1 holds He : os, 
fronti happens, ‘that it, perf 5 


f 


or it mote 
« Q A je ¥ , b 
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through the Crucible like Water, and.fallsdown im — 


Drops into the Afh-hole: when you fee this, you 
muft immediately take the. Veffels out of the Fire, if 
you are not. willing to lofe all. . Having broken the - 
Crucible, you, moft commonly find. a {mall Regulus 
of Lead, reduced, by the Fatnefs of the Salt; or of 
the impure;Nitre : In the Middle is the Glafs.of Lead, 
which is to be feparated and' kept. for vfe, the faline 
Cake which is at top muft be thrown away.;. 
555. Ifyou ufe Clay or Potrer's Earthy, on the Cz- 
put Moriuum of Vitriol wafh!d, you «make likewife 
excellent Glafs. with Litbargei;. only you.are to take 
care not to add too great a Quantity of thefe Things ; 
for when Litharge is too. much faturated, “ir cannot 
confume.the Bodies to be faparated from the Metals, 
The Glafs likewife becomes ufelefs, when Partof the 
Litharge runs. through the. Veffels,.. This Damage 
proceeds either from the. Crucible's not being folid e- 
hough, or from the mechanical Mixture’s having been 
POP cob slp sit eiu Sprit 
;..56. Moreover, it is to be noted concerning Lead, 
that its Vapour, if ittouches even the beft Gold, rén- 
ders it brittle, PH sinl ach spl aii 
Hut ves j 
57. See thé Defeription of) it (§ 10.) Tin eafily 
melis with Silver, Gold, and Copper; but when 
they are melted with. itih equal or lefs. Quantity; it 
renders. them extremely ‘brittle; efpecially Silver, 
which becomes. as brittle as. Glafs. by the leaft Mix- 
turéof Tin. But if a much greater Quantity of it 
enters into metallick Maffes, thefe Ítill preferve fome 
Pliantnefs ;..For inftance, ten Parts of Tin and one 
Part of Copper, melted together make a Maís more 
rigid than, pure Tin, but. which is ftill fomewhat 
tractable: By this Artifice, they make. Utenfils of 
Tin that are much more durable, If, you add to 
Copper ten. Parts of Tin, and a little Brafs or 
Zink together, this will produce a brittle and very ~ 
fonorous Metal, fit for making of Bells and Cannons. 
C2 58 Lead 
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583 Lead is of all Metals that which acquires lefa 
Brittlenefs by being mix’d with Tin : "Though it be- 
comes fomewhat more rigid. reso dut E^ 

. £9. Filings of Iron, er very thin Lanine of it, 
_ being prefently made red in the Crucible, if you pour 
upon them the double Quantity of Tin, oa a great 
Fire, they will turn into a brittle white Regulus, 
yielding quickly to the Attraction of the Load-Stone. 
And here you muft have a very quick Fire, left too 
creat a Quantity of Tin fhould be confumed. In or- 
der to which, and for the quicker melting of the Iron, 
it will be proper to add: a EA m. Argel, that 
is the crude Tartar of Wine, and Glafs. — 
-. 60. The Vapours ef in are infinitely noxious to 
Silver, Gold, and Copper; as they render them brit- 
tle: Nay, if you fprinkle ever fo little Tin in the Fire 
where thefe Metals are to be put, the moft ductile 
of them, being made red-on {uch a. Fires, becomes’ 
fo very untractable, thatthe leaft Touch of a Hammer 
will make it fplit like Glafs. Therefore, if the {malleft © 
Quantity of Tin fhould happen to fall into the Fire ; 
the whole muft be taken out of it.withgreat Care, and 

the Fire be madeonce or twice ftronger; that whatever 
Part of Tin remains, may be entirely diffipated.. ... 


*: 6r. Copper, melts tógether with Silver and Gold, 
witnefs all our Coins and- Utenfils; and makes them 
ha-der ;; whereas they: could hardly otherwile be ap» 
plied to'any ufe in common Life, on-account of their 
great Softnefs. heit keri Bug! ing m 
* 62. Copper put on the Fire with Iron; promotes - 
the melring of the latter -.Howevet it becomes itfelf 
more rigid and more pale by this. Mixture. .- But it 
will be proper, in order-to make this melting more 
fuccefsful) to throw upon itas much TTartar and com- 
mon Giats, às would be aeceffary to cover the Surface 
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“OF Gotn andSirver. 

63. Gold and Silver mutually melt with one ano- 
ther, and are befides eafily mix’d with Iron. As to 
their other Properties, I fhalt refer you back to what 
 hasa Iready. been faid. 


of Tron. yon 
64. See what was faid before. However, it is ob- 
fervable that Iron muft be ‘extremely pure in thefe 
Mixtures ; for if it contains too much Su/pbur, the 
melting does not fucceed fo well ; and the Iron ga- 
thers into a Regulus feparated from the other Metals. 


‘Of MzRCURY. 

vig Mercury mixes with Gold, Silver, Lead, Tin, 
Zink, and Bifmuth ; but not quite fo eafily with Cop- 
per. This Solution’ is called Amalgamation. But - 
all thefe Amalgama’s become white, and, when a great 
Quantity of Metal is diffolved in Mercury, they 
thicken ‘into a kind of Pafte. But the following — 
Conditions are required, for the quick and good Suc- 
cels of thefe Mixtures. 

Firft, That the Metal be comminuted, sab may 
be done any way, provided there is no Alcali in the 
Operation ; becaufe this either retards, or totally hin- 
ders, the A&ion of the Mercury. 

Secondly, That a mechanical bissess be employed 
by grinding in a Mortar. 

V birdly, That the Heat be as great as the Mercury 
can bear without being diffi pated. 

Fourthly, That the Surface of the Metal be very 
clean, and above all free from Greafinefs. | 

66. But there is a greater or lefs Quantity of the 
faid Metals diffolved, according as the Conditions al- 
ready mentioned are not wanting, and the endl of 
the Mercury is greater or lefs. 

67. However, you mutt take care, that'a Part at 
the diffolved Metal be fo perfectly attenuated by the 
Mercury, that it may infinuate through the Pores of 
a Filtre, as Salt diffolved in Water. However it is 

Xr but 


oh Gem A 
but a very fmal! Quantity that can be thus diffolved; 
'a certain ofie cannot be univerfally determined, fince. 
it muft be found out by a very gentle Diftillation, in 
Experiments made on purpofe. The other Part of 
the diffolvéd Metal runs freely with the Mercury : 
But if the Zmolgama is ftrained through’ a Glove- 
leather Purfe, the Metal is retained in it, imperfectly 
 diffolved, together with about an equal Quantity 
of Mercury adhering. — bi EAM I M YEN 
. 68. Mercury has no Power on. Iron and. Regulus 
of Antimony; or, if it has any, it muft be exerted by 
an Artifice which has been hitherto a Secretto us. | 


f Y 


IL Of Srm1-M2 tax, confidered as Menftrua. 
yen Off ARSENICK. i ape dd 
69. -Arfenick, "the Defcription whereof was given 
(8 17.) well pounded and mix'd together with feveral 
Earths, efpecially with fuch as are calcareous and not 
to be affected by the Fire,. being expofed to the Fire, 
proves: much:more fixt than itis of itfelf. ^ BARD 
7o. If tothe Mixture (§ 69.) is addéd:a ‘little: Tar- 
tor, and it be then lightly ‘moifténed with Water, and 


prefied down: with fmall Plates. of Tron’ interpofed | 
every whete,in a Veffel; able to refift theigreateft Fire’, - 


and if finally, the Veffel being well clofed with only 
a {mall Aperture left to it, is: expofed for fix or eight 
Hours, firft to a moderate Fire encreafed at laft to the 
bigheft Degree, fo that the Mafs within maybe melt- 


cd; the whole provesia white brittle Régulusof Iron, 
‘pot to’ be reduced to its former State} exceptiby an — 


open Fire, continued very long. ovo bts. 0555 


sr. 3f Copper is managed in the fame mariner with | 


Arfenicksit. acquires the fame Whitenelsy andretains 


‘in good part its Malleability : Efpecially,. if itis once | 


or twice melted with Tartar and. Borax, that the fu- 


1 .perflüous:Arfenick ftill inherent may be diffipated. "n 


CON kc "Tinand Arfenick, mixt over the Fire, turn im- 
| "mediately:to Afhes, the Part of the:Arfenick adhering 
ftronglyenough to the Tins) 0) 5050s o0 
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» ^43. Eead mix'd with Arfenick is immediately and 
partly carried away, in the Form of a thick Smoak} 
the reft being a thin: Glafs of, a Saffron colour. 
94. Silver is penetrated by Arfenick applied in the 
fame. (¥ 70.) manner, and lofes its Malleability ; but 
^it vanifhes away by a great Fire, in the Form of 
Smoak. . js 295415 
-.55-.Gold; penetrated by Arfenick, becomesinfinite- 
ly brittle, it lofes its Colour, and then.beiagfucdenly 
thrown ina: great Fire,:Part of it is fublimed, . 
. Scholion. Arfenick, on account of this Property, is cal- 
led Sulphur rapax: Becaufe, by its AGion excited with 
Fire and Air, there is often a greater Quantity of Metals 
raifed and fublimed in form of Flowers up the Furnaces, 
than is colletied in tbe very melting Pots. of the Furnaces 
themfelves, However; the folid Matter thus fublimed ts 
called Cadmia fornacum. — | R 19 iQ 
«46, Finally, AvJeaick is attracted with. a different 
Force by different Metals, and attracts them recipro- 
cally; » Of al! Metals it abforbs /rez mofít greedily, 
and: fucceflively Copper, Zin, Lead, and Silver. 
Therefore all Metals may be freed of the Foulnefs of 
Ar fenick by. Iron, but not fo well by Scorte of Ivor, 
unlefs the, Fufion be made in an open Fire: For then 
Scorie may beufefully imployed, because, though they 
do not:of themfelves abforbythe Arfenick, they never- 
thelefs being reduced to Jrov, act in the fame Man- 
ner as; rog. ifelf. Now we fhall foon thew, that they 
may be reduced to it, by the meansalready mention- 


) ed. 


di ou.) Of ANTIMONY. 


97. The Regulus (§ 16.) of Antimony, when melt- 
ed by a great Fire, proves totally volatile. In the 
Fire, it bubbles almoft like Lead, and diffolves into.a 

— kind of Glafs not very fix'd, while the reft vanifhes 
into Smoak. | : HERE 
78. The fame renders all Bodies hitherto knows . 
volatile, Gold on certain conditions excepted, 


C 4 | 79. When 
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_ 79. When pulverized not very fine, it turns into a 
Calx in a moderate melting Fire, which Ca/x, being 
melted by a great Fite, turns entirely into a kind of 
Glafs, . which-is-of a dark red Colour, half tranfpa- 
rent, and fufficiently hard, ‘This Glafs has a greater 
Efficacy upon Bodies, than Litharge itfelf (§ 46.--52.) 
for it attenuates Stones of all kinds, diffolves them, 
and with a very ftrong open Fire carries them away 
WEB dtum e Aur OG ouele ac sud Ki CUBO 
80. If this Glafs does not equally change all Me- 
tals, it turns them into Scoria, and makes them vo- 
Jatile, Gold alone excepted; Becaufe it is thereby 
freed of all heterogeneous Matters, except of Silver 
and Ti, whofe Separation is more difficult.to be ob- 
tained that way; you may. therefore with Reafon — 
call it the Wolf and Devourer not only of Metals, 
but-of of almoft all Bodiese.) Li oo peau - 
_ 81. However, this Action (§ 80.) of thereguline 
Part of Antimony is greatly augmented, if you ufe at 
firft'a ftrong Fire with Veffels well clofed, or throw 
upon it any kind of Fat whatever: For by thefe - 
means you hinder the Regulus of Antimony from evapo- 
rating immediately, and its Virtue to deftroy Bodies 
is of longer Duration; fo thatat laft every thing va- 
nifhes, and is confumed by. a ftrong and open Fires: 
‘However, the Regulus of Antimony unites as vari- 
oufly with different Metals, as was faid (§ 76.) zfr/a- 
nick did; for it greedily incorporates with Jron, and 
next with Copper, C9c. "De eylsdedt 
Coroll. Hence appears how near of kind Regulus of 
Antimonyisto Arfenick: For the whole Differencefeems 
to be, that //rfenick is fix'd in Antimony by a vitrifying 
Earth. Whence it happens that when Zfztimony is 
mix'd with Metals, it can hardly be confumed from |. - 
thence by Uftulation only: Nay, when being expofed 
with them to the open Fire, it evaporates ; it in the 
mean while deftroys the metallick Particles, as foan- 
as it renders them volatile, | A 
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of BisMUTE.. a 


E 3. Bifinuth (S 15.) caufes the lefs fufible Metals 
to melt, by a much lefs Fire than they would, if they 
were to be melted fingle : It mixes eafily with them 
all, and according to the greater or lefs Quantity of 
it added to them, it renders them more or lefs white, - 
brittle, and Semi-metal-like. 

84. But Bifmutb being fo eafily deftroyed, it is pro- 
per that the Mixture of it with Metals difficult to be 
melted, be made in clofe Veffels, that the Fire be in- 
ceffantly increafed, and the other Conditions fulfilled, 
which are mentioned ($5 

85. It is very oblervable, that Bifmuth, melted with 
Lead, Tin, or Silver, difpofes them fo, that, being 
afterwards amalgamated with Mercury, they are infi- 
nitely more attenuated, and pafs through the Leather 
together with the Mercury, i in much greater ud | 
than they would if there was no d sd ($ 67.) 


Of Ziw x. t 


86. Zink (§ 14.) mixes eafily with Lead and 7; jn, 
and, according to its Quantity, renders them lefs mal- 
leable. 

87. He that is willing to melt Zink together with 
‘Metals not very fafible, mutt ufe the Methods pre- 
fcribed (§ 59.) 

88. When it is by Fufion mix’d with four Times 
the Quantity of Copper ; it becomes a brittle Metal, 
of a fine Gold-Colour, called Prince se seat Metal, 
Prince’s Metal, or Bath Metal, 
~ 89. It is moreover obfervable, that Zink is very ra- 
pacious ; Which Quality of it is not fo eafily correct- 
ed by an Addition of /ron, as is in the foregoing Semi- 
Metals... For, by the Help of a greater Fire and of 
Air, it fublimes all mix'd Metals ; ; fo that they ad- 
here to the Furnaces and Stoves in form of Flowers, — 

(which 


/ 


E The Aa Tf; 
(which. didis are called Nil album vel wem Pompho- 
px) Or go away together, in form of Sublimate, 
. called Zatty or Cadntie fornatums in German (Offen- 
bruch) infinitely: varioys in Eolput, Weight, Figure, 
and Confiftence.-, 

" Scholion. But tbe foregoing pis Malals produce, l ke- 
wife. the fame Flowers and Sublimates, though without 
the Afifance of Zink: On which Account the faid Sub- 
” Yimate and Flowers are of various Kinds. However, 
awherever thefe are produced, they are always Indications - 
ef. Jome thing of tbe Arfenical or the Semi-metallick Spe- 
cies, On the fame. Account they differ much from.each 
other: For fome of ibem adbere to the very Sides of the 
Furnaces, in [pite of a great Fire y and fome others. prove 
incapable of ref, iting: a. lefs Dare d tiu even in gir 
bigbef Chimneys, | ! 


Of pure JuipPurtie or oily Bodies, ain dri as 
 Menftrua. 


j E ja peitol: Metals, fach i IE MAR Copper, | 
Lea and Jim, change their Form, lofe all their 
Malleability, and part of their F ufibility, by a long 
and ftrong Calcination, and of Confequence lofe their 
füétdllick ($/5.) Natüre^ Semi+Mevala, Arfénicléex- 
cepted, by a like Calcination, diflolve into Calxs, 
which by a aei Fire 6 8. Scbol tb turn to brig. or 
become volatile... : i 
- gr. If you add to thefe Calis 6 pei a. clouds 
($24-) Body, without any vitriolick ($22: ) Acid; and 
fo fixt of its Nature as not to be ‘diffalvable by“any 
buta great: Fires: the brittle Scoriz, or:the Cal ts 
reftored to its Priftine, either Metallick ($5. or Serhi- 
metallick State ( § 13.)3 W which big oper ie "€ 
Reduction. ^ 3 
g2. This reduced: Metal: or SEiiometi] tipo by 
repeating the Calcination, again be deftroyed ($ 90:) 
and in the fame Manner ($ 91.) be reduced toa like 
Ahi ob a hkesGalx Ui Doe a dik aeiloec ri quA. 
93. Hence it is plain, that the: Ole;fum Piru Prin- 
pian, or a pure oily Principle, enters into the Com- 
pofition 


ex 
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pofition, of Metals and Semi- Metals"; which may be 
- ftill more confirmed by an Addition of Nitre. | For if 
the Nitre, which detonates with every fulphurous Mat- 
ter, is caft upon, Metals grown ‘red hot in the Fires - 
thefe Metals, under a very.;evident Detonation, im- 
‘mediately change into Ca/xs and Scorie; becaufe 
without Nitre they never undergo fo. fudden a 
Change, in the fame Time and Degree of Fire. - 
| 94. But the Chemical zfga/yfs fhews us, that there 
isa fulphurous or oily Principle of this Kind (§ 24.) 
contained in every part of Vegetables and Animals; 
fince a great Quantity of it may. be extracted thence, 
by a ftrong Diftillation. | ant Te 
95. However, it is obfervable, that Calxs and 
Scorie (8.90, 91,92, 93.) are never fo farreduced by 
. fulphurous or oily Matters, asto be by them reftored 
to their former Quantity : Nay, there is alwaysa part 
of them deftroyed : Which Lofs does likewife vary, 
according to the-Diverfity of the Metalor Semi-Metal 
employed, or to the Duration and Violence of the 
‘Fire, by which.the Calcination-has been made;, ac- 
cording to the quicker or flower Reduction of the 
Cal, and to the greater or lefs Purity and Fixednefs 
of the oily Matter itfelf, wherewith the Reduétion is 
naQa n oyicliirc one iom th sme ab faith 
Corollar.. 1. From thefe "Things. appears.the Rea- 
fon of the Extraction by Fire of the Metals, Iron, 
"Copper, &c. out of their Marcafite.. For, if they 
are laid in Strata together with Coals, and then urged 
bya very. ftrong Fire, excited with a Pair.of, Bel- 
lows, their. Serie melting, running \between..the 
burning Coalsyand extremely attenuated by the Fire, 
| jsimpregnated with the oily Exhalation of the burn- 
. ing Coals, and thus reduced to a. metallick Form.: . 
6 Corollar... Y. As the Calxs of Metals melt in. the 
Fire, with much greater Difficulty than the Metals 
themfelves, .whofe. DeftruGtion, gave them. Birth; 
‘the Reafon is plain, why a-much. greater Fire. is ne- 
ceflary to reduce’ Metals and Semi-Metals from their 
* We d | n Calas 
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Cales to inel émdicb State, than” to melt the fame 
after their Reduction. ^. W DOTS 

Corollar. lI. For the fame Réifün] ‘the fatty 
Matters added to Metals in order to melt them, put 
them fooner in Fufion, than the fame Degree of Fire, 
could have done, without the immediate Touch of 
oily Bodies. — A 

Corollar. YV. It is VRE Te evident, why Metals 
and Semi-Metals, that are deftruétible by a naked 
Fire, aré much lefs deftroyed, when they melt under 
- the Duft of Coals, or fome other phlogiftick Body, 
than if they alone and psp fuftained the Saye 
of the Fire. : 


! t EY ee oe, 213] Jig 
Of Savrs, confi urit as Menstivas © ne nni . 


TRE 1 


of fixed Alcaly, confidered as a Menüs. 


96. See the Charaéterifticks of this Salt. " Bib. 
Elem. Chem. T. 1. p. 764. 

97. Zflcaline Salt diflolves Stones ane Barth of a 
Kinds, in a great Fire, efpecially thofe that vitrify: 
Which is thefooner effected, as the Mixture was moré - 

exactly made before. Then a Glafs is. , produced, 
which is extreamly various, according to the Diver- 
fity, Tranfparency, Hardnefs, Weight, Colour, and 
Fufibility in the Fire, of the Salt and Stones, o0 

98. Gold and Silver, by the Help of this Salt, caft 
only upon them, are eafily melted, and lofe nothing, 
provided both the Metals and Salt be perfectly pure. 

But if the Calx, Filings, &?c. of thefe Metals, mixt 
with a greater Quanti ity of Alcaline Salt, melt in the 
Fire; the whole Metal does not fink to the Bottom, | 
but a part of it is detained in the Salt fwimming at. 
"Top. But when the Earths and Salts are mixt with 
them at the fame Time, the Lentor or Softnefs by the 
Earth communicated to the Salt, and which no Fite 
can perfectly attenuate, caufes the Quantity of Metal 
in them remaining to be confiderable. | 


99. n | 
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. 99. Iron, Copper, Tin, and Semi. Metals, being 
melted with this Sa/t of Oil made very fharp, are 
more flowly confumed.. Befides, ///rali promotes 
very much the melting by Fire of Iron, Copper, and 
the Regulus of Antimony: But not that of Tin, 
. Lead, Bifmutb, and Zink; as thefe melt eafier than 
Salt ifelf. | | | 

. 100. Mercury refifts Alcaly altogether, nor can it 
be mixt with it by any Method that is known, This 
therefore is to be entirely avoided in the Preparation 
of Metals from an Amalgama ($65)... 

-. 101. What kind of fixt Alcali, whether mixt with 
pure oily Matter, or with mineral Sulphur, is to be 
preferred, we fhall point out hereafter, when we treat. - 
of compound, Menfirua, Flux’s Cements, &c ; 
having. hitherto explained only the fimpler Species 
of them. TN TA | ne 

- 102. But the fixt Alcali, being, as it were, a dry 
Menftruum, ferves chiefly to reduce the Ca/x of Me- 
tals, that have been reduced by Acids, For Acids, 
adhering to Metals, and being driven away violently. 
bya Fire carried to an exceflive Degree; they hurry. 
a confiderable Quantity of them away with. them- 
felves: And if they are obliged, by adding more of. 
the fixt Akal, to pafs firft, whatever metallick 
Matter they carry with them is abforbed and fixt ; 
that by this Means the Ca/x of Metals, made in- 
tirely volatile by Acids, efpecialy by that of Sea-Salt, 
may be reduced without Lofs: Which cannot be con-. 
veniently effected by adding other Mezfrua. 

. 103. There is hardly any Neceffity here to men- 
tion the volatile Alcali; it being very feldom, if 
ever, neceffary, in afíaying. | 


Of Acips, coufidered.as Menftrva. - 


1104. Acids are employed by. Affayers, either the 
moiftor the dry Way, and according to the feveral 
Methods ufed, produce different Effects. Among 
thefe Acids occur, 1%, The vegetable Acids, of 

which 
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which: Nites Winenati is the only. ndr gil; The 

foffile Acids, amo 06 aed the natural Acid. of Vitriol 

-(§ 22.) has-the fir Rank the Spirits produced with. 
Nitre and Marine Pur mys E A - of! eheroilerga 

come v ae ey AS 3. adi 
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“OF Vinegar of ys s Doe I 
| oR Vine in of. LAO pow Qe ing 
Stones of al 
Fluid, Perens Ss Peete 
i confurnes thofe that are chalky, and not tobe affected - 
by Fire. ' But, among the vitrificable ‘Stones, thofe 
which are called Flint, and all the others belonging 
to this Species, Sand, ec, do entirely. "refft Viné- 
Vinegar : But the eth! at leaft as to d eir vittificable 
Parts, do not yield toits Power. |... | ; 
106, Among Metals, and. Semi- Metals, diner. 
Lid; and. Zink, diffolve moft readily with Vinegar. 
This Corkodes fron: It has no má pner of Power on 
Silver, Gold, and Mercury. in "others are. mo 
properly leifurely extracted than dit flolved | by Vinegar. 
107. ] But thefe Diffolutions (§ 105 and, S 106. ). Ho 
ceed. quicker with, ‘Heat than in: the. Cold. 
fame is to be faid of all the P Misc: aped 
Acids. AIMER Ce A pes: 
i ef Hh f Virprok, am eres ia 
ü Wes ; Aid of Vitro (§ 22.) has, with 'Fajdis and. 
.Stonés, the fame Virtue as Vinegar of Wine ( §104.), 
“109° Among Metals and Semi-Metals‘it diffolved 
readily Zink, Iron, and Copper; and' even Iron with? - 
an. Exhalation {melling very unpleafant, to which 
Fire muftnor be füffered to approach, ifith the Diffo- - 
lution is made in a Veffel that has a narrow Neck : 
For it takes Fi ire, and burfts on Velfels with great 
Violénce; 1) m joe P 3 
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AssAYING METALS: 3i 
,. 110... Silver, Mercury, Lead,: and .Tin,;.ares in 


the Heat of the, Ebi aljition, tather,corroded than dif-, 

folved by. vento copceierated, Acid... 1 ‘pug 

fom ie of them. be 4 e fame. Time fo far diffolve 

as to país through. a. kilue, ahd may. be wafhed. with 
‘ater. 

' 411. Gol à aita quite free. = front the A@ion of 

ET Sides «e 


S "er TE Fortis. TN 
ED "Abe Forty and Spirit of Nitre are thé he find 
and differ only by the Manner in which they \are 
made, For the former is diftilled. with Vitriol and 
Colcothar, and the latter with Clay, Bole, Oil of 
Vitriol, Brick-duft, €&«. But the generality of Af- 
fayers ufe Aqua. Fortis, as being more eafily pre- 
pared ; becaufe'a Quantity of Vitriol, much lefg than 
the tetreftrial Mixtures juft mentioned, with lefs Fire 
alío, expels the' Spirit out of. the fame Quantity of 
Mite. "This Diftillation of WR F oris is. made as 
follows. SN 

EE You put \Wiffio! in an Earthen or Tron Pot: | 
if ‘you make a 'Fire'under ir, the Vitriol begins to 
melt and fmoke ; by increafing the Fire gradually; 
it thickens and affumes the A fh- colour: Ler it be then. 
fürred with à "Pwig juft before i ‘it becomes folid; diti it 
be perfectly dry: Bat let it be taken as yet boiling’ out 
Of tlie Pot : For if ic grows cold ‘therein, it will flick 
à a fo faft, that you will Hardly’ be: able to” ‘get ic 

Pound'in à moft fübtil Powder’ three Pounds 
Weight of this talcined Vitridl, “and ‘mix x them, per- 
fe&ly witlr four Pounds of Nite welldried, and pol- 
verized extremely: fine. Putall thefe together ina 
‘Cticurbite, a Retort, or an Iron Pot, and then put it 
in a Furnace, that fhall be defctibed in" our Chapter 
‘of Utenfils, where the reft Of the pese hereto. 
‘belonging will likewife be explained. 
Let’ then? thé” "Fire be "miadé, at fft nó. dutch 
greater than is Receffary to > male Water boil eae 
1209€ alae, 
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the Recipient begins to grow warm, then continué 
the fame Degree of Fire, till. all the Phlegm is ex- 
pelled, which you will know from the Diminution 
of the Heat of the Recipient ; then increafe the Fire 
gradually, till you feea few flight yellowifh Vapours 
rife. .Keep up the fame Fire for one or two Hours, 
and ‘finally make ‘it fuch as may warm the. Veffcls 
moderately ; having continued it fo for fome Hours, 
let the Veffels wax cold, pour the. Liquor, now emit. 
ting reddifh Fumes, out of the Recipient into a Glafs 
Vettel, having a Glafs Stopple, and this Liquor thus 
prepared is your Aqua Fortis. | 
Scholion. I. 7z this Operation, you muft always pros 
portion the Duration of the feveral Degrees of your Fire, 
to the Quantity of the Matter to be diffilled. | 
Scholion. II. OZferve befides, that, for Security's 
Sake, you are to leave, inthe Clofureof the Recipient aud 
Veffel which coutains the Matter to bé diftilled, a Hole 
that may be flopt and opened with a Wooden Peg; For . 
if you bappen to exceed the juft Degree of the Fire, efpe- 
cially when, in the beginning, the fut and more fubtile 
Spirits, which are very elaflick, come forth, the opening 
of this Hole may give them a Paffage, left tbe Veffels 
fhould burft, which would be vaftly dangerous. _ 
114. This Operation requires Nitre perfectly pure, 
that you may have true Aqua Fortis. Above alk. 
Things, you are to avoid the leaft Mixture of Marine 
Sat, for the Reafon hereafter to be mentioned, when 
we treat of qua Regia. Mean while, as this Ope- 
Tation is very. toilfome, and takes a very long time ; 
‘I fhall hereafter give a. Method for making Aqua 
Fortis of the requifite Purity, and diftilled out ot a 
Nitre not even perfectly pure, 
. 115. There are befides many other Ingredients, 
commonly ufed in the diftilling of Aqua Fortis: viz. 
burnt Allum, Sand, and the like; which are here 
added, to hinder the Species, which may happen not 
to be fufficiently calcined, from foaming, and from | 
breaking the Veffel with great Violence. But when 
thefe Species are DESC calcined, and dried up; 
| then 
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thea thefe' Additions are perféétly nc dle! and by 
oversfwelling the Mafs to be diftilled, requires Veftcls- 
ofamoch quei Rive 37 Cetus FF Ee qu 
r16. Nay, there are befides many other, partly 
needlefs and pártly-noxious, Ineredients ufed by Di-. 
{tillers ofiofgua Fortis; Such are" Blood-ftones, un- 
flacked Lime; :Plumofe- Alluin, Cc, all which it is 
 neverthelels very: proper not to ufe : ^ For they are fo 
far from having any good Effe&s, that they on the 
contrary yield a much worfe arid more expenfive /742 
Portis. This Water therefore muft never be ufed in 
docimaftical Operations, before it has been accurate! y 
tried. “Por indeed’ dgua Fortis is but too often taint- 
ed with thefe- heterogeneous’ Matters, the njajor Part 
of it confümes away, and it is frequently fo fixt, that 
the ftronge(t Fire is bardly able to take off the leaft 
Part of ic. ^ E would then here have nothing ufed be- 
fides calcined: Vitriol, ‘intimately "mixt “wich Nitre ; 
there being no need of anyother. — STER CUPIT 
117.’ However, Bole,. Clay, and Brick-Düft, do 
likewife expel Agua’ Fortis out of Nitre, which then. * 
is called i$pirizus Nitri. But you mutt add four | 
Times as mueh of thefe, in Proportion to the Nitre, - 
Confequently, this Method “is not fo profitable as 
the-forrner ($113). as it requires Veffels confiderably 
larger. fe siue d dio nes Tous oe js ec digi 
.118. As.the extra&ed Spirits of Nitre are very 
difheultly condenfated into Drops, efpecially in à ful- 
try Summer’s: Heat, it will not be improper, on ac- 
_ count ofthe calcined Ingredients, to pour into the Re-. 
cipient one quarter-part'of pure Water, ard, whet. 
ds {till better, of Phlegmextracted ost of Zgua Fortis: 
By which Artifice’ the Spirits will be much eafier 
111598) NU bs Pie vid UE Ree ee 
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119. Aqua Fortis diffolvess and corrodes all gritty. 
Stones, and the feveral Kinds of thofe that are. vitri- 
ficable and not'confumed by Fire; but ir has no 
Power on Flints; nor of ‘courte oh Sand, as this con- 


fills of miüute Stories of the fime Kind. vey 


D 120. It 


* * | 3 " f em Y "YA / 
* 


3 . 
- 120. It befides diffolves Ivon, Copper, Lead, Sil- 
wer, Mercury, Regulus of Antimony, Bifmuth and 
Zink Tin imperfectly ; Gold not at all. : | 
t21 Common Agua Fortis, when poured upon 
- Silver, moft generally grows troubled, in the begin- 
ning of the Diffolution ; and a little after it is per- 
fe&, à Precipitation of a whitifh Powder is made. 
If this Powder, taken by itfelf, melts in the Fire 
with Pot-afhes, you find at the Bottom of the Veffel 
a Regulus of Silver colle&ed.. This fometimes melts 
with Difficulty on the Fire, and has all the Characte- 
rifticks of Calw of Silver precipitated from Aqua For- 
lis by Oil of Vitriol. ‘This certainly happens, be- 
caufe the Agua Fortis has been extracted by too great 
and too long a Fire, or becaufe too great a Quantity — 
of calcined /#triol has been ufed, or, in fhort, becaufe 
‘the mutual Mixture of the Vitriol and Néitre has not 
been rightly made : For in thefe Cafes, there appear, 
when the Diftillation draws at an end, opaque, 
milky, vitriolick Fumes in the Recipient: Which . 
Phenomenon fufficiently evidences the Caufe of» the 
aforefaid Precipitation. The abovementioned Calx | 
very feldorh proves Fluid in the Fire; it after- - 
wards turns into Horn-Silver, and fhews that the im- 
pure Nitre bought for the Diftillation of the 4qua - 
Fortis was intermixed with marine $2//. Bau 4 
122. But as the Diffolution of Silver, efpecially 
that by which Gold is feparated from Si/ver with Aqua 
Fortis, is confiderably hindered and made uncertain 
by this Kind of Precipitation (§ 121.) that Part of. 
- Oil of Vitriol, and of Spirit of Salt which fpoils the 
Aqua Fortis, muft be feparated : Which is done in the 
following Manner. . They pour one 30*^ or 40™ Part 
of the 4gua Fortis to be purified, into a {mall Cucur- 
bite, and over a gentle Fire they diffolve in it Silver, 
in fuch a Quantity as may fully faturate the Agua 
Fortis. If in the beginning of the Diffolution the 
troubled “qua Fortis looks milky, it is judged to 
want to be purified: Then they pafs through a 
Filtre the warm Diffolution, which being clear they 
| pour 
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pour drop by drop into the reft of the gc Fortis 
that is to be purified :. This will become milky as 
before; they continue to inftil the Agua Fortis, till 
the dropping in-of the fmalleft Drop doth not at all 


difturb it or render it milky: Then they let it reft - 


for fome Hours, that the precipitated Ca/x may fub- 
fide ; which done, they again let a Drop fall, and re- 
peat it conftantly, till at laft the milky Cloud is no 
longer produced. by the Falling of the Drop.  Fi- 
nally, they decant the pure and limpid “gua Fortis, 
from the Ca/x which fubfided at the Bottom ; or they 
ftrain it gently through a fourfold filtring Paper, 
which ought to be fmall, left it fhould break, by be- 
ing overloaded with too much of the Agua Fortis. 
The remaining Ca/x is fuch as was mentioned (§121.) 
but the Agua Fortis is perfectly purified. 

Scholion; Some are ufed to employ common Silver 


. mixed with Copper, nay Copper it/elf, for the precipi- 


tating of the Spirit of marine or vitriolick Salt from Aqua — 


Fortis : But this does not at all fucceed, when Spirit of 
marine Salt is £o be precipitated, becaufe this being mixed 
with Aqua Fortis diffolves Copper perfedtly. The Oil 
of Vitriol /s indeed driven out of Aqua Fortis, by means 
of tbe Copper, in form of a whitif Dutt; Put not fo 
perfectly as by Silver. Otherwife, it appears: tn this 
Operation that the precipitating Body adheres to that to be 
precipitated, and finks to the Bottom together with it. 
123. Lhe beft Zgua Fortis is often tinged with a 
ereenifh Colour: Which happens, if.Z/qua Fortis 
having been expofed for fome Days to the open Air, 
»and thus deprived of its fuming red Spirit; you pour 
upon it fome frefh ftrong Agua Fortis till emitting 
its Fumes; or if 7/742 Fortis is diluted with Water. 
-But that-you may Ee certain that this . Colour does 
fot proceed from Copper, pour a little of the Liquor 
into a fmall Cucurbite, and add to it as much of an 
alcaline Diffolution or Spirit, as is fufficient to laturate 


the Acid: Then, if there is ever fo little Copper, the — 


: Colour becomes of a very dark Azure, with a cloudy 
Precipitation; becaufe the Nitre has been thereby 


He. regenerated, . 


oe 
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regenerated, ‘which does not diffolye. Copper Cornel 1 


as p Fortis does: But if there is no die ues 
plone, vanifhes entirely. |: 
124. qua. Fords thus prepared, (8. 1 12. d 117i ) 


| ty corrected (S. 122: ) mutt. be:concentrated, to a.cere 
tain Degree : For if itis too. week, it either retards 
: the Diffolution, or often does pot even affec the 


Silver... Uf, on the contrary, ,it.is too ftrong, it.va- 
nifhes into Fumes, which rufh violently out of the 
Veffels, though fufficiently. deep, hurrying par&.of — 


.. the Silver along with them: But if there.is any, thing | 


of Goldin the ‘Silvery, it is corroded into a Dz//, the." 


perfect Collection of which is afterwards very difficult. 
The. firft. Fault is. rermedicd, , by pouring the 7fqua 
Fortis into a Ceeper Cucurbite, and by abftracting 
Phlegm out of it, over a gentle, Fire, tll you fee 
yellowifh Fumes appear, But, to find out whether it 
is too ftrong; you are to ufe the following . Method, 
Melt together one, Part of Gold and. Four Parts of 


‘Silver; of which make a Plate, which you are to cut. 


into three or more Parts ; roll up each: Part, that it 
may more; conveniently be introduced into. a: {mall 
Cucurbite :,. When rolled up, and flightly. heated at. 


the Fire, put this fmall Plate into the faid Cücur-: 


bite, pour. upon it Aqua Fortis, about the Triple oL. | 
the Weight of the Metal, and put ic ona gentle Fires. 
If then the Silver is bie a: from the Gold, ps that the 
Gold remaining retains the very fame Figure of the.” 


: Plate rolled up, and there appears no reddifh Duft, pal 


the Bottom of the Vcflel, then the Agia, Fer tis Aia 
its proper Degree of Strength: But if the Diffolution: | 


has been ane. with fo much Violence, that.the Pow. 


der of the Gold was eroded, or the Plate. almoft 
broken, t the /qua Fortis is too., trong. You mut 
then, in this Cafe, dilute it with one tenth or eighth . 


Part of, pure. Water, or rat her of weaker zfqua P Ont Sy 
if you have it. at hand, or of the Phlegm that, was. 


drawn from, it: Which done, you, nuit repeat 1 the. 
Trial of the Diffolution of a ‘her fmall Plate; feveral 
Times over, till the Si/ver be diffolved ba ver the 

| , 
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let Diminution in the Gold, whereby you may be’ 
fure of E requilite Degree of Strength in your Aqua 
Fortis.” | 
ES. ous Fortis is excellent,’ when it cothes again 
after having been by: Fire expelled out of di ffolved - 
Metal ; ! becaufe i it’may be almoft entirely fetched out 
of it by Diftillation: Inofder to this, youintroduce in toa 
middle-fiz'd Glafs- cucurbite, adapted toan Alémibeck, 
with an Hole in it, one Pound or one ha'f Pound of 
the fame Diffolution, and diftil it in'the M inner here- 
after defctibed in the Article of Utenfils, into a large 
Recipient ; that the Drops may fall one after another 
at the bterv at of fome Beconds : When thé Phlegm: 
of what remains fhall be drawn’ off to fome Ounces ; 
leta like Quantity of “a frefh Diffolution, gen: ly 
warmed, be put a-new into the Cucurbite, aid be 
drawn off again’; and let the pouring on of the frefh 
. Diffolution’be reiterated ‘in the fame Manner, till ie 
 isallgrowa thick." "This mutt be: done, in a BAS 
Cucurbite, feveral Times Over ; : left a large Vettel, | 
being over-charged with too creat a Quality. of the 
Diffolution, fHould burft all of a fudden, and the 
Aqua Fortis aad Metal be ‘loft at once,’ Wf hen, af- 
ter the extracting of all the Phlegm, yellowith Fumes 
begin to appear by increafing ‘the Fite a little, let 
a Di&elim or half a Drachm of Suet be added, left 
theremaining Metal, being dried up, fhould fo ft ong- 
ly adhere to the Sides of the Veffel, as that it could 
not be taken off: And when at laft the Mafs fhall 
be quite dry, let it be put on the Fire, till it-becomes 
red hot. The Ca/x of Metal, which remains at the 
Bottom of the Cucurbite; muft be collected, and 
melted with Pot-afhes. | 


N 


5 Of Spirit of common SALT, 

126. Spirit may be extraéted out of common Salt 

-. (8 20.) after the fame Manner ($ 1 12. and 117.), as it 

| ds out of Nire: However, the Diftillation "d it re- 

quires a Fi ire much ftronger, and much longer conti- 
D 3 P nued, 
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-mued, than that of Spirit of. Nitre. It comes out in 
the Form of fmall whiüfh light Clouds, which coagu- 
. Jate into 2 yellowifh green Liquor. But this Spirit - 
may be much more conveniently produced with Oi 
of Viiriol, by pouring one part,of this Oi, diluted. — 
with an equal Quantity of Water, upon two Parts of 
common Salt: and then you make the Diftillation out 
of Glafs-Veffels, ina Sand-Bath. Spirit thus drawn, 
more ciluted, and then diflilled by a gentle Fire ina 
Cucurbite, from a Quantity of the pureft Sea. Salt, in 
order to abforb the Portion of O:/ of Vitriol, which 
may happen to adhere, and then dephlegmated and | 
reCtified ; I fay, fuch Spirit muft be looked upon as 
the beft Spirit of Salt. : hae 
127. Spirit of Salt diffolves. Iron into a yellowith 
green Liquor, and Copper into one of a deep yellow 
Colour. 7:7 diffolves in this Spirit with Violence and 
. much Noile, in great Plenty, and becomes a thick, 
tranfparent Fluid. Lead diffolves in it likewife ; - 
but after it has refted a while, there is always fome- - 
_ thing of a white Duft that finks to the Bottom. Si/- 
ver, provided it be very pure, does not diffolve in 
Spirit of Salt; but if it containsever fo little Copper, 
for it feldom is altogether free from it, its Surface is 
in a Manner corroded by the Acid of Sa/t, and its’ 
Colour fullyed. The beft Spirit of Salt prepared 
with Oz of Vitriol, and rectified ($ 126.), being pour- 
ed upon Gold does not influence it in the leaft. Je dif- 
folves Mercury into a limpid Liquor.. When more | 
diuted with Water, it does not diffolve Regulus of 
Antimony: But this being diffolved in the moft con- 
 centratcd Sprrit of Salt, it you add Water toit, or 
only expofe it to the moift Air, you reduce it again — 
, toa white Duft. Zink diffolves immediately in Spirit 
of Salt. | | V MEM HEELS 


Of Aqua Reais. 
128. When the Spirits of Naitre (§ 113.) and of 


_, Salt ($ 126.) are mix’d together, this Mixture is cal- | 
nine DU 
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led Aqua Regis. To have it excellent, put in a Glafs- 
Retort Aqua fortis of the beft kind, well proved, and 
of the requifite Strength ($ 122, 124) add to it half 
the Quantity of common Salt, perfectly dry, and pul- 
verized ; and in a Sand-Bath force up the Spirits, firft 
by a flow, and finally by a ftrong Diftillaion. Or 
if you put into Aqua fortis one quarter Part of Salt 
- Ammoniac, or of Spirit of Salt (§ 126) 5 t immediate- 
]y affumes a yellow Colour, and emits abundantly the 
white Vapours of the Spirits of Salt, which foon pro- 
duces true Aqua Regis. Wowever, you are to take 
Care, in this fecond Method, that the Vefiel contain- 
ing the Mixture be not prefently fhut up clofe: For 
jn that cafe it would burft. Befides, this Mixture 
mutt be made under the Chimney, left the fuffocating 
Spirits fhould fpread ail over, and fill the. Labora- 
tory... | | 
129. Aqua Regis, diffolves perfectly fran, Copper, 
Tin, Gold, Mercury, Regulus of Antimony, Bifmuth, 
and Zink. It even diffolves Lead more than Spirit of 
Salt does ; however, it becomes fomewhat troubled in — 
the Operation. If it has its requifite. Degree of 
Strength, it does not diffolve Silver : But if you have 
putin the Mixture a Quantity. of Salt Ammoniac, 
or of Marine Salt, or of Spirit of common Salt, not 
fufficient, it then corrodes Si/ver, nay, it even diffolves 
it in part, this Agua Regis being imperfect. — 

Coroll. The Reafon is then felf-evident, why in the 
Separation of Silver and Gold by Aqua Regis, itis bet- 
ter to ufe a Quantity of Spirit of Salt, or of Marine | 
Salt, or of Salt Ammoniac, exceeding, than one fhort © 
of the right Meafure. Noor is it lefs evident thence, 
why an exa& Separation of Silver and Gold is better 
effected with Aqua -Fortis than with Aqua Regis; as 
the former never corrodes Gold, whereas the latter 
corrodes Silver frequently. — 
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“Of NEUTRAL Saris, confidered as. Menftrua, ^ 


Germans C lafs- gall, in E "gh/b Sandiver, Nitre, conimon 
Salt, and Salt Ammoniack. reer) MS 


"129: The Neutral Sat; here chiefly ufed, are Borax, 


* au v 
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131 Borax, er Chry[zcolla, (Gold-Sodder) is a Salt 
very difficult to te difiolved in Water.” Ttis white; - 
fomewhat tranfparent,. confilting ;of;o&toedral Cry- 
ftals; having a fweetifh Flavour at-firft, and. in the 
End an alkaline urinous After-tafte. .Berax expofed 
ro the Fire; -is* raifed into Spume. witha hiffine; | 
Noife ; when at laft the Veftel grows red hot; ipbes | 
eomes a thin Fluid, and then growing cold itlooks 
like a very fine'Glafs: However itis atany time diflo- 
luble in Wat. r, though with ereat Dificuley Ss oh 


. Schchion. Borax being fo apt to foam and fell on the 


Fire, it is wery proper to melt it before if ds ufed y off it ' 
Joould raife over the Veffels. cae Teen 4 
122. AIL Earths and Stones, well mix'd . and 

pounded together with Borax, diflolve into Glafs of 
different Species, 10.78 Tox « C31 cL ALME RS 
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133: Berax forwards very mnch the. melting: of. 
Metals dificult to be put in Füfion ; as are Gold, Sil- 
ver, Copper, Iron, Regulus of Antimony, and dimi-. 


nifhes them! very little. -- When, therefore; Metals dre — 
difperfcd, ‘or divided into very minute Parts, Petàine , 


ing however their metallick F orm; and are then to be 
again reduced into one fingle Mafs by Fire, - Borax is 
of very great Ufe: Dirt and: A thes, though in ever-fà. 
fmall'a Quantity, will certainly binder fmall PULO 
of Gold and Si/ver from molting eafily into onefingle — 
Mafs. But if they are fo difpofed by a. very ftrong.- 
_ Fire; as'to melt into Regu/us, a great Part of the Me. - 
tal will always adhere to the fighrett F'ilthinefs that is 
^ flang away.” “But the viler_Einds of Mecals notoniy . 
OR V undergo. - 
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undergo the above-mentioned Accidents; but their 
: Surfaces being fo far encreafed, Copper and /ron turn 
entirely into $corie and are deftroyed, and Ti” and* 


Lead are'ío'in great Part. It is therefore very detri- ^ 


mental when thefe viler Metals are mix'd in ever. fo 
fmal) a Quantity with Go/d and ‘Silver. For ‘inthe 
melting there come upon the Surfaces light Scoriz, in 
which the Go/Z and Si/ver is retained as in Spunges, 
and is hindered from running into the Regulus, To ie- 
move thefe Inconveniences, Borax is added, becaufe, 
as it helps the melting of Metals, and of all Bodies by 
Fire, its bringing the whole Mafs to a quick Fufion, 
caufes the Metals to fink to the Bottom without Lofs, 
and vitrifies the lighteft Scoriz, throwing them on the 
Surface. © Which is true of both the nobler and the 
viler Metals,’ but of Copper and Iron efpecially, | Be- 
fides, Borax, by covering the Surface of Metal tor- 
tured in the Fire, as if it were with a kind of very 
thin G/a/s, defends it againft the combined Force of 
the Fire and Air, which is very deftru&ive of imper- 
fect Metals efpecially ; befides, that it alfo caufes 
Metals to melt ih 2 much lefs Fire. ^ ^^ M 
134. It is likewife expedient to rub with Borax the 
Anfide of the Crucibles in which the more precious. 
Metals are to be melted: For they, by that Means, 
are totally covered with a thin vitreous Cruft, when 
in’ Pufion, and the fmall Cavities’ which never fail to: 
render the Infide of even the beft Crucibles, uneven, 
are filled up:' So that the Metal may be poured out 
all very neatly. “Therefore, itis a chief Point never 
to neglect this Particular, when any little Mafs of 
Gold or Silver is to be melted a fecond Time. | 
135. Obferve- however, that, ‘if you melt’ Gold 
with Borax, you muft add to it a little Nitre, or Salt 


"mania, but not both together, becaufe they. — 


would make'a Detonation.’ For Borax alone makes 


Gold pale ;" but it recovers its Colour again, by means — 


of Neue, or of Salt Aminouiac. ^^ | 
136. Borax, on account of the above-mentioned 
Quality ($ 133.) is claffed, though improperly, a- 
| i mong 
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mong reducing Bodies, that is, among thofe which. 


reftore Metals, howfoever deftroyed, to. their metal- 


lick Form: For it reduces into. one. Mafs. of Rz-. 


gulus, not the deftroyed Metals, but only the fcat- 
tered Particles of them. : atesiido tet. 
137. There are other neutral Sats, ufed for che 
promoting the Fufion of Metals: But they are feldom, 
alone, and almoft always mixed with Bodies of the. 
reducing Kind only, of which we fhall {peak foon,. 
For thefe alone almoft. always diminifh_fomething. 
from the groffer Metals in Fire, oreven change them 
altogether. Of this Kind are common Salt, Sandiver 
and Nitre, However, of thefe Nitre is moft to be 
avoided: ]t is true, it promotes very well the melt- 


ing of Gold and Silver 5. but as it, on-the contrary, — 


 caufes a Detonation with the fulphurous Part of the. 
coarfe Metals, which is not fo intimately mixed, it. 


changes them into Calxs, moft commonly very diffi- . 


cult to be melted ; which may be eafily experienced 
án Copper, Iron, Lead, and Tin, mixed with an equal 
Quantity of Nitre, and thrown into a-red hot. Cru- 
cible, Salt Ammoniack is alfo now. and. then ufed by 
. Affayers: Though its Defe& may be eafily fupplied, 


fometimes with common Salt, fometimes with JVitre. — 


For it feldom is ufed, except in the two Cafes above- 
mentioned ($ 128. and 1235.) viz. For the making of 


b 


Aqua Regis, or for the colouring of Gold: And the . 


former may be very well obtained with common Salt, 
and the latter with Nz£re. For which fame Reafon, 


we have not mentioned Salt Ammoniac in our furfb — 


Chapter, DO COD 


> Of SutpHur, confidered as a Menfiruum, % | 


138. Here we do not underftand by Sulpbur any | 


inflammable Matter whatever ($ 24); but that Mat- 


ter only which is mixed with the Acid of Vitriol. Such — 


is common, foffile Brimftone, which, in regard to the — 


Acid mixed with it, has quite other, Qualities, than — 


an unmixed oily Principle. 
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139. The pureft Gold, when melted with Brimffoné, 
remains perfectly the fame as before ; it lets the $4/- 
phur burn very freely, remaining itfelf at the fame 
Time entire, provided it was very well cleanfed | 
before. 

140. Silver, when it begins to grow red hot in the 
Crucible, melts immediately by adding Brim/ftone, 
which of courfe renders it more fpeedily fluid, 
When poured out, it proves a Mais that cuts very 
eafily, very malleable, of the Colour and Confiftence 
of Lead. However, this Mafs, being a fecond Time 
expofed to a very great and lone lafting Fire, 1s again 
freed from the Sulphur, which is then diffipated ; 
and then it germinates into a kind of woolly Sub- 
ftance in cafe the Fire be flackened towards the 
End. 

141. Tin granulated, and ftratified with an equal 
or a double Quantity of Brimflone, deflagrates in the 
Fire as if Nitre had been added, and leaves the fluid 
Matis, which becomes folid and confiftent, while it is 
yetred in the Fire: Whence it is plain, that the Fu- 
fion of Tin is retarded by Su/pbur. The remaining 
Regulus, under the Hammer, is very brittle, much 
like a Semi-Metal, and of the Colour of Lend: But 
the Part of the Zim thus turned into Scoriz, looks 
like Afhes and Duft at Top, but darker coloured and 
cleaner within. The whole Mafs of the 77 will turn 
into the like Scorig, by continuing to burn it with 
frefh Additions of Brimffone. 

142. Lead melted with Brim/toae, after the Defla- 
gration, turns into a Mafs hardly fufible by a great 
- Fire, friable, confifting of very bright Particles, and 
with which the Crucible is feen to be wholly in- 

cruftated. | 
-— 143. Copper made into Strata with an equal Quan- 
‘tity of Brimftone, melts immediately in the Fire, and 
turns into a black brittle Mafs. - The fame thing 
happens when you pour Brüpiuue upon hi tho- 
roughly red hot, - 
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Silver. | 
— fiGerolh 4. The Scoriz fwi er upon the nun 
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"44. The very pim Thing happens to Trom, dh. 
being taken red: hot out of the Fire, and rubbed: with 


Sulphur, melts immediately. into à fpoiigy Drofs; Tt . 


quitsthis Sulphur with: great difficulty, büt-melts very 


eafily with it: So that there is. no Metal or Beni | 


TOM. that is fo friendly to Sulphur as rom: 


5 $5 ‘Regulus of Antimony being well palverifed] 


mixed with Sz/pbur; melted, and ftirred-with’a Hook; 

turnsinto crude Antimony, the Fufion'of which is like- 
wife promoted by Brimftone. However, itis more 
diffeult than any of the für going to niix- bie Brim- 
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446. The fame happens: to Bisinuvh: ent with 
Prinfione over the Fire, as doth ‘Revalus of Antimony 


($145): Which however is a little flower. Thence | 


a Mats is produced, like Zgzimonmy, of a faint. grey 
Colour, confifting of minute and very bright Needles 
[Spiel cuttingeach otheracrofs,and extremely brittle: 


149. Link melted with Brimftone; mixes with it not. - 
very: eafily ; ; but if remaining long in" a^ moderate: 
Fire, it is covered over with $u/pbur poured at feved’ 


ral Times upon it, and continually! ftirred with a. 


Poker, this | at. laft- produces a’ very: A a e dark- 
coloured; Íhining Subftance. =: / AC OI S S 


(Corolli X. Therefore, Tron being: very : l'oried: of 
Sulphur, all’the. other Metals and Sémi: Metals ied 
| 55 freed ‘of Sulphur by it. ! 


^ Coroll 2. A very {mall Quantity of They ay dieitih 


Quanti of Copper, and.a confiderablé deal-of Lead: 


and: V5; aie neceflary to abíorbe the fame gin 
of: ‘Su phi, (iA 

‘Caroll: 3. The reguline Part of Limot is precipi- 
tated from Sulphur by Iron, scs ee, bh ins E 


ms Aiitimeny made: by she abovefaid | five . Metals 


(CorólI; 3.) are more er iefs fufible; according as thefe. 


Metals! melt more or ‘lefs: eafily with Sulphur | in the 
Fire: For the Scorie of Regulus af Antimony are nothing 


but Sulphur of Antimeny mixed with PCIE Me- 
AI tals. 


lie D 
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tals, ‘Therefore, the Drofs of Silver is very eafy, 
that of Tin, Copper, and Iron more difficult, and 
pac of Lead thé moft difficult of all, to be melted, 

'cr48. If you thtow into a Crücible red hot^ói the 
Fi ire, white artificial Arfenick, mixed with one tenth 
| Part of Brimftone, and cover it immediately with a 
Tia; and' then pour it out after it has been one or 
two Minutes in Fufion, it becomes a folid brittle Bo- 
dy, of a Citron Colour; but if you melt'it in the 
fame Manner with a fifth Part of. Brimflone, the 
Mats, when grown cold, affumes the red Colour ; if 
at laft you melt or fablimate Arfenick and Sulphur 
together, in an equal Quantity, it produces a fine red 
tranfparent Mafs, which is called Rudinus Arfenicatis, 
Sulphur Auratum, t the Arfenical Ruby, Sulphur of 
Gold. | 

149. Brimfone, melted with half the Quantity of 
fixed Aicali ($96). turns into Hepar Sulpburis, Liver 
of Sulphur, fo called from its being'of a Liver Co- 
lour; ‘which, “on account of the sale Ga]; it con- 
tains, makes ‘all Earths and Stones melt foon in the: 
Fire. When melted: with any Metal whatever, it 
prefently makes it run, and renders it brittle; na 
longer like a Metal or Semi-Metal, and makes it dif- 
folvable by Water:  lhis is fo general, that even 
Gold and Silver are not excepted. ^ "Therefore, there’ 
are many Cautions to be ufed in the roafting of Oars’ 
by different Fufions. 

7150. A like Hepar (§ 149.) v beieroduced with: 
vitriolate Tartar with Sandiver and Atho neutral 
Dxed Salts, containing the vitriolick Acid, if, when 
they are red or in Fufion in the Fire, you add to them 
.. Coal-duft, or any other more fixt Ph! ozift. uL 

151. The Hepar’ Suülpburis * is. not fo ftrong, 
when made with fixed Nitre- made with Goals; ot 
with Alcali compofed of Tartar and Nitre, nor with 
neutral: Sais with an’ addition of Sulphur; already’ 
containing the vitriolick Acid. 
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m ; 52. We have:already declared ($104; and. 129.) 


what were the Effects. upon Metals and Semi-Metals 
of acid Menfirua, condenfed in a fluid Form, by a 
Heat not greater than that of the Fire which makes 


~ them ebulliate. It. now remains, that we fhould exa- - 


mine what are the Effects of the felf-fame Mez/firuz 
. urged with the Degree of Fire which makes | them 
red-hot, upon the Bodies .aforefaid. HOD 
152. But, as the acid Salts condenfed into. Li quors 
(S 105, 108, 113,°126, 128.) cannot bear to. be 
made red hot, and are refolved by a much lefs Fire, 
into Vapours which cannot be reftrained ; this re- 
quires another manual Operation: For the Acid of 
Vinegar cannot be extracted out of «the. Cryftals- of 
Verdigreafe, nor the Spirits of Nitre and Salts be ex- 
tracted out of them, by terreftrial Additions, or by 
Vitriol (S 113, 126); ; nor in fhort the Acid of Vitriol 
itfelf be fetched out of its metallick or terreftrial Ma- 
trix, without the A&ion of a very: ftrong Fire. 
"Therefore, you are to proceed in fuch.a Manner, that 
' the Bodies to be changed by thefe acid Spirits, be in 
. the fame. Veffel. wherein. the faid Spirits are | pro- 
duced, and, when made red hot therein, be furround- 
ed on every Side with the agitated Vapours of. the 


fame Spirits. This is eafily obtained, if you put the — 


faid Bodies among the Matter itfelf which is to emit 


the acid Spirits, after having moiftened it lightly, . 


+ 


and preffed it; and then expofe them together to the | 


. Fire. This Operation is then called Cementations and... 
— the dry: Species, which melt.the acid Menjfirua, and. 


are commonly ufed for this Operation are called 


Cements, - 
(544 The Proportion of the ddisidns acd» in 
^ making the Cements, is the fame as in the Diftillation 


of acid Spirits ($ 113, and 126)... But common Salt. 


and Nitre being the melting Menftrua of Metals 
(S. ud ; and Vitriol JURE extremely hard; »by the 
i ame 
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fame Fire which is proper to be ufed in Cementations, 
that is, not a very ftrong one ; ;on this Account, they 
ufe a Quantity of Brick-duft, Colcotbar, &c. three or 
four times greater ; left the Sa/ts happening to melt, 
by employing a Firea little ftronger, they fhould at 
the fame T'ime put the Metals in Fufion, and above all 
Gold and Silver : For this is the Method of prevent- 
ing the melting of Salts; or if they melt, you at leaft 
hinder them by that Means from running together, 
and from hardening to fuch a Degree, as that the 
Mafs may not be pulled afunder, and the interpofed 
Metal be feparated, but with difficulty. For the 
fame Reafon, it is not proper here to ufe Bole alone, 
as an additional Help, .becaufe it hardens like a Stone 
in the Fire. | | 

155. But, that the Spirits which are driven out 
(§ 153, 154.) of the Matter of the Cement, may act 
the longer and with greater Force; the Veffels, in 
which the Cementation is made, muft be clofed, the 
Clofures being ftopped with Clay, though not alto- 
gether without vent. By this Means the Spirits are 
beaten back, and yet not fo abfolutely confined; as 
not to be able, when the Fire is increafed, to make 
their way through the Clofures of the Veflels ; which 
vent being not given them, the Veffels would infalli- 
bly burft. : | I 

:156. Among Metals, Copper, Iron, Lead, Tin, 
and all Semi- Metals, being committed to any of the 
— above-mentioned ($ 153, 154.) Cements, are totally 
corroded in a few Hours: Which will be the fooner 
done, if they are intermixed with the Cement, in form . 
of Lamina’s, or of Granulation. . 
99157. Thus it is that Si/ver is immmediately con- 
famed by the feveral Species of Spirit of Nitre: Nay, 
Spirit of Salt confumes Si/ver, when ufed in this Man- 
ner, which otherwife does not*corrode it, when ithas - 
the Form of a fluid Body. Nor does Si/ver refift the | 
Vapours of Viiriol in a Cementation.. Nay, theVine- 
gar of Vegetables itfelf, concentrated in the Cryftals 
of Verdigreafe, and. mixed with terreftrial Bodies, 
| 2 ^ . when 
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when: vfed. asa Poit takes: likevitefibeding righ 
Silvez:; But Gold remains:wtouchedy:in all the afore. ^ 
faid, Cements: T he other Metals, uut "all the Semi- | 
Metals, whenever: they. are intermixed: with Gold (i£ 
this. be granulated; or reduced vinta  amim 5) are 
eroded from it by Cemieritations this howeveris fome= - 
what more dificult for Silver; but Copper,” when 
mixed with Gold in: greater: Quantity is confumed 
pretty foon: Neverthelefs, a {mall Part of it'remain- ^ 
ing in the Go/2, is fo ftrongly defended. by thelatter, 
that i it isia difficult Matter to fc parate them perfe&ly ; 
by Fienparian. T : 
58. The feveral Compofit ions and Effeéts of Ch” 

AT fhall, be.defcribed in the following Patt, peti wall 
We, come to the Operations to be made with Gol w^ 


Li 
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159. Ww ye efi aps a Rady hardly: oimor at al 
fufible by Fire, tom chty iscalled alui! vc oe - 
-.. 160. But, what Species of Bodies have! iis Gag: ys 
Faculty which caufes,them to-be called: Flixtsy: you - 
are to. fee; ($46, ,and, follow, 97,. €89c: 1905 Ge) 
| where we. treated. of the Glafs of Lead, and. of fixed - 
and neutra]. alcaline $2/ts. Affayers ufe them, when _ 
they want to examine Minerals in a finall Q | Quantity: ~ * 
‘This ceaufes them to be called Sales Puforii. ra i es 3 
a greater Faramiity of Minerals is to. be worked'upón; 
it is.feldom pofüble to ule. Fluxes of this*Kind jee 
Benefit, becaufe they are very expenfive.- - Then; in-" 
 ftead. of the above-mentioned -Sa/ts; they ufe- fuch- 
Stones as are vitrificable by a gentle Fires) or the Sco-” 
riz made of the fame Stones when melted, which: 
ferves this Purpofe ftill. better: For the more often” 
thefe, S/eues have been expofed to the Fire, the more | 
- eafily they are put in Fulion: The Reafon of which - 
_feems to be the alealine Salt) proceeding» from the ^ 
. Fewel of the Fire, and. adherent to the: faid Searie © 
ts. 92). Therefore, thefe Things being in‘ large 4 
Quantities.added to Ores, in great Operations; they ^ 

2, | | . caule © 
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caufe the faid Ores to melt, which are otherwife ren. ~ 
dered refra&ory by the calcareous and incombuftible 
Stones and Earths mixed with them: Which, how- 
ever, is not fo eafily obtained with the faid Scoriz, as 
by Means of the above-mentioned Glafs of Lead and 
Salt. Butthe great Price of thefe hinders their being 
frequently ufed. | 

16r. We have already faid ($ 51, 98, 133, and 
137.) how ufeful thefe Sa//s (S 159, 160.) were, for. - 
the melting of Gold and Silver, and of their Calxs. 
But when, in the Fufion itfelf, Gold and Silver are to 
be purged of other Metals and Semi-Metals, then it 
is proper to ufe Nrtre only, or at moft Nitre together 
with other.Sz//s. For Semi-Metals, and the four lefs 
perfect Metals, are deftroyed (§ 137.) by Nitres in 
which Cafe Nitre, by its Detonation with their Sa/- 
phurs, isin part alkalized, and, by help of a gentle 
Fire, turns the Calxs proceeding from thefe Metals, 
into a vitrious and much attenuated Scorzz. 

Corol]. ‘Thence the Reafon is plain, why Gold and 
Silver, made brittle, are readily reftored to their Mal- 
leability by Nitre: For Semi-Metals, and among 
‘Metals Lead and Tin moft of all, communicate this 
Fault to Gold and Silver: But being changed by Nitre — 
in the Manner aforefaid (§ 161.) they are ina fimple 


Fufion again rejected by Gold and Silver: So that ^ 


they can no longer mix with thefe Metals, unlefs 
fome Reduction is made. However, there is no other 
Body that can, by mixing with S//ver and Gold, render 
them brittle, unlefs crude Charcoals, happening to fall 
into the Veffel wherein Gold and Silver are melted, 
fhould impregnate it with fomething arfenical ; there 
being fome Zfr/erict contained in Coz/s of this Kind, 

asis demonftrated by S725/ and Heffinan. | 
.. 162. The moft imperfe& Metals and the Semi- 
Metals melt more eafily, by adding Salts ($ 1 29, 160.) 
to them, than they do of themfelves. However, 
they always lofe a great deal of their Subítance by 
this means, which happens efpecially with regard to 
Copper and Iron. To mend this, it is neeeflary ts 
^ hé | add 
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add fome kind of fat Body, that susieats the. De- . 
ftru&ion, and reduces Metals already deftroyed : 
And this is the more neceffary, when Calms prepared 
either by burning, or by a Detonation with Nitre,. 
are to be reduced. The Flux proper for this.Opera- 
tion is very well prepared in the Manner following: - 
Take one Part of common Nitres of crude Tartar, tho- - 
roughly dried, two or three Parts; pound them fepa- 
‘rately into a very fine Powder; then grind them well. 
together; put them into an Earthen Pot, narrow at. 
the Orifice, not glazed within, and of a Capacity 
three Times larger than the Powder requires: Which | 
done, put them on a gentle Fire, So foon as the 
Mafs begins to be inflamed with a Noife,. fhut the - 
Orifice with a Tile. After the Detonation, this will. 
_ produce a black, oily, alkaline Sa//, eafily fufible in. 
the Fire, called Fluxus Niger, or black Flux y. put. it 
into a Pot clofely fhut, and in a dry warm. Place, to 
prevent its growing moift, a 
Corall. Tartar, being burnt alone i in Veticls clofely 
fhut, or. detonated with Nitre, is moft q: wickly, als 
. kalized, and thus retains a confiderable Part.of the 
Oil which it contains abundantly, and which, is fixed 
enough, For this Reafon, it very eafily t turns into are- 
ducing Flax. This Flux, therefore, on account of its 
alkaline Salts, diflolves Earths and Stones, and. changes | 
them into an imperfedl kind of Glafs (§ 97.) by. 
moderate melting Fire. But the O7/, being of amore 
fixed Nature, ftill remains concealed therein, and is 
 requifite both to preferve Metals from being deftroy~ 
ed, and to reduce fuch as are deftroyed. gcc 


a | 
BN: fos I. 7f the Pot i glazed within, d part 
of the glazing comes off, and mixes and melts, with the 
Flux, 2 is again reduced to Lead, and thus may difap- 
point the Artificer: Becaufe, this Craft of Glais rh 4p 
plied to Pots with Litharge or with Lead. ) 
Scholion. II. Al! Fluxes mufl be kept and ajed a very 
- dry, for moift Salts foam very much; and when the 
Operations are done in clofe Vefels, if the Fire is quickly 
ens “increasedy 
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increafed, not being able to get rid of the Moifture, it 
Splits the Veffels. Nios | i 

163. If equal Parts of the fame Ingredients (§ 162.) 
are detonated in the fame Manner, the O7/ is almoft: — 
entirely confürned by the abundance of Néfre, and the 
reft looks like an afh or white colour'd 547, more al- 
kaline and fharp than the foregoing ; wherefore it is 
called Fluxus albus, or white tux. : a 
464. The Fluxus albus (§ 163.) is very efficacious 
to diffolve Stones and Earths; but of a lefs reducive 
‘Virtue; and deftroys the Metal; when the Fire is 
continued a little longer than is required. 3 

165. Thefe Fluxes are likewife of very great Ser- 
vice, to reduce Metals from their refpective Calxs, 
and to free therm from the Stones, in which they are 
inherent. But when the refractory Calx, of Iron is to 
be reduced by a great and long la(ting Fire; thefe 
Fluxes being infinitely attenuated, though confined in 
clofe Veffels, 1. part from their oily Principle : 
2. then their alkaline Sa/¢ remaining ftill, they be- 
gin to confume the Veffels, of what Matter foever 
-they may be made (§ 97), and flip away, making 
their way through them. The firft Fault is mended, 
by adding Coal-duft, becaufe this lofes not its fixed 
Oil, withoutthe Help of a free Air: The other Fault 
is remedied with common Gla/s made of a due Mixture 
" of Flints and fixed A/kali ; For this is fufible enough, 
it melts with Fluxes added to it, and by its Vifcofity 
ina Manner coagulates and faturates the Sa/r, and 
thus hinders it from eafily corroding the Veffels. 

166, Artificers compofe a great many Fluxes with 
the above-mentioned Salts (§ 97, 130.) and with the 
‘yeductive ones; nay, fome ufe as many different 
"Fluxes as there are different Ores and Metals ; all 
which, however, we thing altogether needlefs to de- 
fcribe. It is better to have explained a few of the, 
fimpler ones, which ferve for all the others, and are 
- very eafily prepared, than to tire the Reader with 
-€onfufed Compofitions: And this chiefly, becaufe 
—unfkilled Artificers fometimes attempt to obtain 
vie E 2 with 
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"witli many Ingredients of the fame Nature heaped up 
beyond Meafure, and with much: Labour, though 
not More properly and more fecurely, what might 
“have been eafily effected, with one only and the fame 
Ingredient, thus increafing the Number, ‘not at all 
the Virtue of the Things employed. Neverthelefs, - 
af any one loves Variety, he may, according to the 
Proportions and Cautions above prefcribed, at his 
Will chufe among the &mpler Kinds füch as will beft 
duit his Purpofe, and compofe a Variety of ‘Fluxes 
with them. | POT. Wm VH ace 
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167. Y Comprehend under this Title the Veffels, 
ud Furnaces, and other paffive Inftruments, ne- 
ceffary for the conveniently and accurately perfecting - 
of docimaftical Operations. — VDUIIULU- ME Reg 
I Of Vesseus. ; 
. 168. The firft among docimaftick Veffels, is the — 
Coppel, or lefler Teft made of Bone-afbes, whichisa Vel- — 
fel madeof fuch Matter, that it indeed contains melted 
Metals,.fo long as they are in their true metallick | 
State, but abforbs them, as well as all the other Bo- 
dies, when they are vitrified, ——— "eet PET 
5369. The Matter of Coppels (8 168.) therefore, 
muft.be.chofen fuch as can. refift the ftrongeft Fire, — 
not running eafily into G/a/s with vitrificable Bodies, - 
as for Inftance with Gla/s of Lead, and fit to be fe- 
duced into a well-coherent, though porous Mafs. 
The bet. Earth for this purpofe was found, ‘that ~ 
which is made of calcined Bones of all Animals, a 
very few excepted, efpecially Swine-bones: For _ 
‘when it is made of the latter it receives fomething — 
‘metallick init, at the fame Time that it abforbs | 
e 4M. e^ - Glafs. 
mU 
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Glafs.. But the beft Bones are thofe of Calves, Oxen,: 
Sheep and Horfes, efpecially the fmalleft, which are: 
the more eafily calcined, the longer they have been: 
expofed to the Injuries of the Air. +, any, 
_ 170..The Calcination of thefe Bones ($ 169.) muft 
be madefora few Hours, or more, according to their 
Bignefs, ina great open Fire: Therefore, you muft 
pick up the fmaller ones, and thofe which are lefs 
covered with fat. You will have a fure Sign of the 
Calcination's being perfect, if you fee not one black 
Spot without the Bones, nor any within when you 
break them. dato vw 

171. When thefe Bones are perfectly white ($ 170), 
pound them in a Mortar, fift them through a very 
fine Sieve; or, if you have none of this Kind at hand, 
grind the coarfer Powder upon a very hard Stone into 
a very fine Flour, and then wafh it with warm freíh 
Water: For during the Calcination, the Bones are 
almoft always impregnated with the 52/7 of the Afhes 
of the Fewel of the Fire. "Then this will bean ex- 
cellent Earth for the making of Coppels *. 

172. Fifh-bones, when very fmall, are more eafily 
-calcined than thofe of other Animals: Which may 
be eafily done in a large open Earthen Veffel. Thefe 
Bones being then pulverized are ftill better than the 
foregoing ($ 171). — dig PN 

. 173. Parget or Plafter made of fome kinds of - 
Spaad, is almoft preferable to the aforefaid| Earths 
(S171, 172). But it is not every Spaad will ferve 
this Purpofe. You muft then, before you prepare a 
Quantity of this Parget, previoufly try whether it 
‘will fucceed, or not, The Calcination of this Kind of 
'Spaad is made in an earthen Veflel, clofed with a 
‘Tile upon a gentle Fire: This occafions a little 
Bae a: ‘which being over, the Calcination is per- 
fect. : | | 
174. But, as the Preparation of the Athes of Bones 
is toilfome enough ($ 171, 172); and the faid Kinds 
of Spaad ngt to be found every where; on this Ac- 
dichos * tis called by fome C/ar. 


count, 
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— gount, when you have a great many fpes P 
. make, youmay fupply this Want with AfhesofVe- — 
getables. © But left the Coppels fhould vitrify, be» — 
caufe of the alkaline. Salt adhering to thefe .Afhes; 
you muft previoufly ufe the following Preparation. 
Let hot, ‘white, and very light Embers made of 
foft Wood, be ftrained through a Sieve by pouring - 
pure Water upon them; that all the Coals: that 
dte to adhere to them, may be feparated, and 
the'beft and fineft Afhes may not fly away. Pout 
upon this trained Duft pure and boiling Water; ftir 
it with a Wooden Stick ; then let the Afhes fubfide 
quietly, and the Water which fwims at Top, and which 
at firft remains always troubled, be decanted: Pour 
new Water on tlie remaining Afhes, and after they — 
have fubfided a fecond Time, decant it ‘again: | 
. Repeat this over and over, till the Water fwimming 
, at Top ;proves altogether infipid : "Then ‘pour fréfh 
. Water again, flirt: "with the Wooden Stick, and-af-. - 
tet eight or twelye Seconds, pour'it out, as'yet trou- — 
bled, into a clean Veffel: Part of rhe A Dues otii re- 
main in the foregoing Veffel, in whichthe fdid-wafh- | 
ing has been made: Pour Water upon this Remaind- 
er, ftir it and wath it likewife, and then, after a 
fhort Reft, pour it into the fecond Veffel'; ‘Repest 
, this in the fame Manner, till there remains ‘at tlie 


^ ‘Bottom of the firt Veffel nothing but a little Sand, 


or fome other coarfer Corpufeules. Let the wafhéed 
Ashes reft till they fubfide, and the Water: fwimmiüg 
at Top be decanted foftly. Thus you will have good - 
! Earth, free from redundant Sa/r'ànd Q7/, and immu- . 
table by Fire; which, however, being reduced ‘inte. 
fmall Balls, burnt again in: a Potter's Oven, cand 
- "then wanied anew, will prove better ftill. DAT 
|. 175. Finally, put a fmall Quantity of. ‘Athes ail 
the Bones-of Beafts or of Fifhes ($ 171, 172.) intoia 
very clean Earthen Veffel, and a fecond Time:ealcing. 
. them during ‘a few Hours, in the ftrongeft Fire, 
‘wath them next with Water, then grind them’ "upona 
Porphyry into. a mott fubtil Powder, to be kept fe-- 
| 4 " parati | 
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| parately, for the Ufes foon to be mentioned. ‘It is 


called in German Claev, — 

176. The hollow of the Coppels, which receives 
and contains the Metal, muft be a fpherical Segment, 
not very deep; firft, that the Surface of the melted — 
Mafs, let this be ever fo much diminifhed, be fuffi- 


ciently vifible to the Eye of the Artificer; fecondly, 


that the Metal in that Cavity. may melt together 
inone Globule. But the outfidesof the Coppels muft 
be only a {mall Matter convergent towards the Bafis, 
like a truncated Cone; that it may ftand firm upon 
its Bafis. Neue | 

;177. But that this Figure ($ 176.) may eafily be 
given tlie-Coppels, you are to have Copper or Brajs 
Moulds, the Figure of which is defcribed (Plas. I. 
Fig. 1. and 1I.) where we have added an exact Ex- 
planation. You likewife find their various Sizes, ac- . 


cording to. the Quantity- of the Metal to be worked 
-inthe'Coppels. ' uu i. 


178. With all thefe. Preparations (§ 168—177.) 
you will make the docimaftical Coppels. 1, Take 
A thes of Bones, of Beafts, or of Fifhes alone, or two 
Partsof Wood Afhes (§ 174.) and one Part of dry . 
Athes of Bones.($ 171.) mix them well in a Mortar, 
or'upon Porphyry; then add to them by Drops juft 
as much Water,.or of white of Eggs diluted with 
Water, a8 will be neceffary to make the Matter ftick 
together, when ftrongly preffed between the Fingers, 


and;not more or lefs : Or if you ufe Spaad ($ 173.) 


lett be fprinkled in the fame Manner with a Solution 
of Vátrio].. ‘Put a large Quantity of the wetted Duít | 
into a fmall Mortar ( Plat. 1. Fig. 1M.) fupported up- 


ona firm Prop; prefs down with your Fingers the 


Mafs poured ‘loofely in; that the Capacity of the 


Mortar may be quite full of it; and lay the Remainder 


afide. 2. Put the Peftle perpendicular (Plat. I. Fig. 1.) 
into the Mortar, and then with a Mallet drive it with 
three or four Blows, according to the different Diame- 
ter of the Veffel that is to be made, and make 
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the Mafs pretty compact, taking care left the Peftle | 

fhould rub againft the Sides of the Mortar. © 2. Hav- 
ing then. removed the Peítle, ftrew the upper Part of. 
the, Cavity of the fmali Veffel, with Athes of dry. 
Bones ground extremely fine ($175), whichis done | 
with the Sieve (Plat..1. Fig. 1V): Again, put. the- 
Peftle into the Mortar, after having firft wiped it | 
with a clean Rag, and drive it pretty ftrongly with 
one or two Blows more. 4. Then have at hand a 
{mall wooden Plank, ftrewed a Quarter of an Inch 
tbick. with dry Afhes, put upon it the Mortar con- 
taining the Coppel already prepared, fo that the lef- 
fer Bafis of it be underneath; prefs it againft the 
{mall Board: the Coppel will then eafily quit its | 
Mould: Let next the:prominent Inequalities at the | 
upper Edge and Bottom of the Coppel, be cut off 
-witha fharp Knife: Finally, let the Coppel inverted © 
be laid afide ina dry Place. ien oH? dpa, 1 
179. Therefore, the dry Athes called Cler, muft 

-be applied to the Infide of the Coppel, that the little 
Inequalities. moft commonly remaining there, may be - 
filled, and make a Sort of very fine Sieve, admitting. 
through it vitrified Bodies, aud retaining Gold and 
Silver: Thus, when the -Cavity: of the Coppel is 
> carefully done over. with thefe Afhes, it will be no- 
~ great Harm, if the Mafs (§ 178.) ufed for the mak- 
ing of Coppels, happens to be defiled with a fmall 
Mixture of Sand or of any other Powder more eafy 
«to be. vitrified. And indeed it is hardly: poffible to 
- avoid this Fault entirely, efpecially when you ufe 
_» Wood-Afhes. Thence the Reafon is plain, why 
this Duft ($ 175.) muft.be prepared with fo much. 
Care, Therefore great Cautions are to be taken, 
. that the Levigation of this Duft be not:made upon a 
foft Stones becaufe Particles of it being by Chance 
rubbed off might fpoil the Powder, uo sdb a 
18e. "The Coppels ought) to be rather more than 

» tefs, compact: . the, latter | being. always - hürtful ; 
.eswhereas, the former, ;by abforbing the: G/afs- more 

flowly, Coes: but retard,the Operation a little; 


181. There; 
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181. T héréfore; Coppels.made of Afhes of: Bones 
of Beafts, of Fifh-bones, and of Spaad, are excel- 
lent, as they need not be made very hot atfirft, and . 
require not the Regimen of the: Firé'to be fo fti&ly | 
obferved.. Butif you add to them Wood:afhes, it 
will be neceffary to make the Coppels pretty hot, 
before you put the Metal into them :: Which being. 
negleéted, the aqueous Vapours; forcing their Way 
out, will caufe the Metal to be thrown out in Drops; 
for Coppels of. this Kind can never be perfectly dri- 
ed by the Air alone; there: being always fomething 
of an Alcaline Salt adherent to Wood-afhes, which 
attracts the Water out of the Air: As the dark Co- 
lour of thefe Afhes, and the Solution of Ammoni- | 
ack Salt poured. upon them evidently fhew. For 
which very reafon, thefe Afhes are more difpofed 
to Vitrification, than Afhes of Bones; for the latter 
are nearer the nature of incombuftible Stones.” 
^^ Coroll. Hence likewife it is plain, why the dry - 
Powder (§ 175:) wherewith the Cavity of the Coppel 
is done over, feparates more eafily in the Operation 
of the Coppelling, when Wood-afhes have entered 
into the: Matter of the Coppels: Which is. vaftly 
- prejudicial, becaufe,: when thefe things adhere, they 
-seither increafe the Weight, or cannot be got out of 
‘the Bed of Metal, without fomething of it being 
lofts. dips o d:ugadostiutn 
182. As to the moiftening of the Matter of Cop- 
pels ($ 178.) you are to take care, (1.) Not to ufea 
-Eluid.too mucilaginous and fat: For this makes 
Coppels fo compact, that they not only reject vitri- 
fied Bodies, and yield them a very flow Paffage, but 
alfo fplit when made very hot, lofing firft their oily 
- » Part... (2.) Not to ufe fuch mucilaginous Fluids, as 
»may produce a great deal of fixt Alkaline Sa/t in the 
- heating of the Coppel; as the tartareous Dtegs of 
fermented Bodies do. (3.) Not to moiften the 
- Afhes: too much: for then the Surface of the Cop- 
pels is never perfe&ly neat. (4.) Some mix about 
one tenth Part.of decanted Clay to the faid (§ 17 A ) 
| , Ashes 
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Aíhes; And when this is done, the Matter muft. be: 
moiftened with Water only ; becaufe the Clay 
makes the Afhes ftick fufficiently together, How- 
ever, take care that too much of Clay be not added; 
. And you muft always regard the feveral Degrees of - 
Fatnefs of this Earzb.. (5) If the Afhes of Bones 
are nct ground too coarfe, their being fprinkled with | 
pure Water, makes .them fo-coherent, that there'is 
no necd of adding any Clay, or mucilaginous Fluid, | 
to increife the Cohefion; for Coppels of this kind, | 
as well as thofe made with Spaad (§ 173.) need hardly — 
be made hot before the Metal is put intothem. 9 
© Corel. Jt is then plain, why the Operation done | 
in.a Coppel made with Afhes of the Bones of Beafts, 
"of Fifh Bones, or with Parget of Spaad, lafts alit- - 
tle longer, but \is more fecurely performed, than if 
Wood-A thes . had ‘been mixt to it, For as it re- 
ceives more flowly a vitrified Metal, on account of — 
‘its.own compact Subftance; fo it lisdefs to be feared, — 
that any thing of a perfect Metal fhould ‘be abforb- 
ed; though the Management of the Fire be not fo — 
forupuloufly minded. ss ja dog fo 7 
183. Thefe {mall Veffels made .of Afhes (§' 168:) 
derve. for docimaftick (Operations not. very exten- 
Hives But if a larger Quantity of Metals i$ tobe > 
~work’d upon, we.accordingly ufe greater Coppels, | 
one Foot and a half broad, commonly called 2f, 
But thefe are ‘made with /Wood-afhes;: but not ipre- 


y spared with fo much ‘Gare as (8 174.) They add 


sto :them. Brick-duft beaten .very fine. ‘In this — 
tafe, they: ufe for Moulds, either «the ;earthen Pot, 
vor the Iron-ring reprefented (Plat. 1. Jug. Vill. 
. X84. ‘The «manner «of making them is.as follows: 
o(1):Inyan earthen Veffel.not glazed within, and:by | 
its: Depth,and -Largenefs :propartioned ito the idiffe- 
paie si of ‘Metal tobe pután.it. "Let the 
Anfide.of ic be well. moiftened with Water; thatithe 
:Afhes to be putiinto it;máy adhere the better... (2) 
Put the: Afhes juft mentioned, and: MBA the — 
MLA, fy? / ame - 
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fame Manner ($ 178.) as was faid about Coppels, 
into this. Veffel ; fo that it may be half full of them: 
Then prefs them with a wooden indented Pefítle, - 
(Plat. \.. Fig. XIL) or (if you are making buta 
fmall Teft) with only a wooden Cylinder an inch 
thick, When preffed, add upon them fome other 
Aíhes, to be prefied in the fame manner till the 
earthen Veffel be almoft quite full: Remove the fu- 
perfluous Afhes with an Iron Rule. (5.) Let the In- 
equalities remaining at the Border be fmoothed with 
a wooden-Ball rolled about: This done, cut the Ca- 
vity with a bowed Iron (Plat. I. fag. 1X.) that you 
may have a broad fpberical Segment, not very deep. 
(4.) With a Sieve, ftrew this Cavity with dry Afhes .. 
of Bonesof Animals, ground extremely fine (§ 175.) 
and to be fqueezed hard by the rotation of the 
wooden-Ball. Thus you will have.a Teft, which, to- 
gether with its earthen ‘Pot, mult be put ina dry 
warm ‘Place, " 


Another Manner. 


185. Liet ‘an irón- Ring (Plat. ft. Fig. VEE) be 
filled with Athes slike thofe already «mentioned 
*($ 183.) in füch manner, thatthey may rife confide- .. 
'Yably dbove 'the'faid Ring; then prefs them ftrong- 
dy with your ‘Hands, or with an indented .Peftle 
(Plat. Y. Fig. XI.) (2.) Then, with :gende Blows 
-of ‘a Hammer, »prefsithe Afhés from the Circumife- 
renüce towards ‘the Centér inia fpiral Lume, and in 
{uch "manner that, after ‘having ‘been :fufficiently - 
prefied, ‘they ‘may -be-a fmall matter! higher than the 
‘Brink of the Ring: Or, if there are Vacancies, enipty 
the Ring, and fill it-again with:more Athes: :For'if 
tyou add ever fo little:of Athes, the fecond put in 
‘do ‘not cohete fo ftrongly with the -firít, ‘burt ithéy 
may feparate in the Operation,  (3.) Thisdone,:turn 
the Ring upfide down, and on the other fide cut the 
"Afhes out with a'Knife, to the Quantity of one-third 
part of the Depth of the Ring, and again fill. the. 
"Vácuity with the fame Afhes ($ 185. N* 1, 2), infach 
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a Manner, that there may remain: no fenfible Cavi- 
ty. 4. Finally, cut out a Cavity in the larger Sur- 
face of the Ring, and in the fame Manner mentioned, 
_» 486. The Tefts, called in German SCretbicherben, 
are Veffels refifting the ftrongeft Fire, and fo valtly.. 
compact, that fometimes they not only retain, melted, 
Metals, but alfo the very G/afs of Lead itíel£, = 7^ 
^ 187. "Their Figure and Size may be the fame as. 
that of the Coppels:  However,they commonly are 
‘made larger. To form them, they ufe a wooden. 
ot brafs-Mould, reprefented (Plaz. I. Fig. V. and VI.) 
Nor is there any Difference between a Coppel and a. 
Teft, except that the Matter of the latter. muft be 
more compact and coherent. - REIS 
188. The Matter fit for the making of Tefts is. 
"prepared thus: (1.) Make into Balls, Clay of the. 
: beft kind, and pure; and dry them in the Air, or 
in the Fire: When dried, pound them in a Mortar: 
Pour upon this Earth abundance of warm Water ; 
let this Mixture reft a while; and when the Clay has 
fubfided} pour out the Water which fwims. at. top.’ 
‘The fame Wafhing may be repeated, that all the 
minute Lumps of the Clay may be well foaked with 
Water, and any thing of Sa/¢ contained in them be 
-wafhed off. (2.) Then add of the pureft Sand, of 
: Powder of calcined Flints ground, and well wafhed, 
of faulty but clean Hefian Crucibles, or of any in- 
combuftible Stoves ground very fine, fuch Quantity 
as ‘will render the Mafs. thick, hardly adhering to 
the Hand of him that kneeds it, and hardly pliant: 
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whether itcan refift Fire, and the'G/a/s of Lead: For 
you ‘cannot determine the exact Proportion, of the 
Ingredients on Account of ‘the Variety of Clays. 
Nature now and then affords in fome Places Clay fo 
well tempered, that it is extremely proper for the 
making of Tefts, without any Preparation, or with- 
out a Mixture of another Matter: Sometimes it on- 
ly wants to be wafhed: But moft commonly it muft be 
firft prepared in the’abovementioned ($ 188 .) Manner... 
-. 190. If then the Mafs under Trial (§ 189.) turns, . 
into Glafs: you muft add to it fome of the aforefaid 
Dutts of Stones, efpecially of incombuftible Stones. 
However, take care not to add too much of pulver- 
ized Chalk; for if the Matter is tempered with 
that alone, the Tefts made with it, will indeed re- . 
fit Fire the more; but, being too porous by this 
means, they yield a Paffage to Litharge ; which: 
being abforbed, they foften to fuch a Degree, that 
they fall afunder of themfelves, or are totally 
crufhed when you take hold of them with ‘Tongs. 
191. Tefts are made in Moulds (Piatt: Taga 
and VL) after the following Manner. Rub a little — 
Mortar and the Peftle lightly with Bacon or Oil; 
‘then fll firft the two thirds of it with prepared Clay 
(§ 188.) and then with your Thumb make a fmall 
Pit in the middle of the Clay; put the Peftle upon 
it, and prefs the Matter with Blows of a Hammer, 
the ftronger the better; and finally take the ‘Teft 
out of the Ring, in the Manner mentioned ($ 178. 
N. 4.) as was faid of Coppels. | Mr Mrwe eh 
192. The clayy Matter here to be ufed, mutt. be 
fo ftiff and dry, that it may break the Moment you 
bend it with your Hands: For if it is too foft, it. 
Will hardly be poffible to have any intire 'Tefts, or | 
 atleaft they are mifhapen. Nor yet mutt the Clay be 
| Over dry s otherwife it would be difficult to fafhion.:; 
|. 193 Tefts thus made (§ 191.) and dried in a dry 
and moderately warm Place, may ferve immediately, 
without being previoufly made hot; unlefs Sa/ts. or 
Litharge are to: be managed, therein: For thefe 
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Things) being melted in Veffels not’ baked before, 
foon perfpire through Herb. ^ FES Bes 1999,41 


.' 394. The aflaying Oven (Pornix’ docimafticusy ot 
‘as others call it Tegula, Tefiudoy in German, and 
Englifh Muffle, is an arched Covering, refifting the 
ftrongeft Fire, which in the Operation preferves 
the Coppels and Tefls ($ 178, 191.) from the falling 
of Afhes and Coals into them, and at the fame 
time of fuch a Form, as is no hindrance to the A@i- 
on of the Air and Fire, nor to the Infpe&ion of the 
Affayer. ^ dide Wide e iati rq 
* Coroll. You may then make your Muffles of what 
Form you pleafe, provided they have the faid ($ 194.) 
Conditions requifite. ' Ji alice. 
195. But thofe which ferve for Effays made in 
Coppels, are moft commonly made femi-cylindrical; | 
but like a hollow Hemifphere, when greater Afh- 
Veffele (& 184, 185.) are imployed,. 7 9 | 
196. the Mufile muft' have Holes in it; (1.) That 
the Affayer may eafily-look inio it?’ For which Pur« 
pofe the forepart of it muft be quite open ( P/r. VI. 
Pig.l1) (2.) Thatthe' Air may the" better ^a& in 
Conjunction with the Fire, and be "inceffantly re. 
mewed: For there’ is hardly any Fumes produced 
without the Aétion of it; which however is of an 
abfolute Neceffity in the Vitrification of Lead: For. 
when the Air is once filled with a certain Quanti- 
ty of Vapours, it hardly admits any more after that; _ 
for which Reafon a conftant Renewal of Air is necef | 
fary. (3.) Befides, thefe Holes férve for the Regis - 
men of the Fire: For the cold Air rüffiing through 
the large Hole before, cools the Bodies put in the | 
Mufüe; or if; after having put fome Coals’ ih it, | 
you fhut this Aperture in part, or even intirely with | 
a Door added to it, the Fire increafes to the higheft 
Degree ; which can hardly be done fo quickly by 
the breathing Holes of the Furnace,’ (4.) Thatthe | 
-arfenical Vapours of Lead and Antimony, which pafs | 
through the Holes made in the Bafis of the Muffle; 
 mmay not be offenfive to the Affayer ftanding by it. - 2 
SAM S. .« — Coralt, - 
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.Gorell, "Therefore; when you are.to.fix the Height, 
Length, and Depth of Muflles, you muft confider; . 
how many, Veffels, and of what Size; are to be intro 
duced at once, into. it, and that the whole Infide of 
the Veffels, both foremoft and hindmoft, may be 
within, the Reach. of. the Affayer’s Eye: To, which 
lat Point you muft have a fpecial regard. . But moft. 
commonly they are of the requifite Dimenfion, when 
four Inches high, fix or eight Inches long, and.four 
or fix Inches broad. The Segments cut off at the 
Bafis for the leffer Holes, muft be fo high, as that. at: 
leaft the {mall Veffels put under them, may. not. be 
tainted by Coals and Afhes falling into them... For. 
thefe hinder the Vitrification of Lead, and the.De-. 
ftruction of the other Metals and the Semi-metals,, 
and reduce them entirely. when) already deftroyed: - 
But the Scoríiz fpoiled by. Afhes, foften and retard the 
Operation. (fv ‘GE 235 abd 
4:197. You muft have wooden; Moulds, for the 
forming of thefe Muffles, (Plat, 1. Fig. 13)... 4, 
.. 198. The Matter which they are made of,.is.the 
fame as that of Tefts (§ 188); provided it be a little 
more moiftened and pliant, *. Pree eee Ss 
.. 199. To form your Muflles,.gather in one Mafs.a 
fufficient, Quantity. of Clay, prepared (§ 198.),and 
-maoiftened, fo as to be-fomewhat. pliant; .kneed it 
well with your Hands, put it upon a Plane of Stone, 
or any: other that may be,not much changed by the 
Moifture; extend the Mafs evenly into a Cake a,lit- 
tle longer than the Muffle to be made, fo broad. as 
to exceed a fmall Matter the Border of the faid Muf- 
fle, and fo thick as that two. or more thin. Laminas, - 
about two geometrical Lines thick, may be cut of 
from it: Which is eafily done, by rolling upon the 
laís of Clay a wooden .Rolling-pin, ftrewed firft 
ghtly with Afhes or Chalk. 2. With a thin brafs 
-* Note Witidfor Loam alone, or Stutbrid ge Clay alorie, “will | 
tmake very good. Muflles : but the bef are made of Sturbridge 
lay, p. lis and old Muffles, or melting Pots, made of Sturbridge 
d which have been ufed in the fire, beat to fine powder, p. i. 
and mixt. ^^^ Door 2 | OF JOE: 
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Wire: well ftretched out, cut off from the Cake . 
(N° ¥.) à thin Plate, with great Caution, left it | 
fhould'break ; takeit away, and having firft fmeered 
it Over with Bacon or Oil, clap it upon the convex ^ 
Part of the Mould (Plat. E. Fig. XHI.) 3. Then in 
the fame Manner fhut the hinder-Part of the faid ^ 
Mould, with a like Lamina made Semi-citcular; fo 
that the Border of this Lamina may be joined toge- ^ . 
ther with the hinder-Border of the Lamina upon the* 
convex Part of (N° 2.) the Mould; which is ef2' 
feéted with Water, without which the hinder-Laina 
would not ftick to the fore one. 4. By the fame: 
Method, you may, if you think it proper, annex 
the Bottom, to the inferior Edges of the above-men- ' 
tioned two Lamina’s. Otherwife,’ you may leave’ 


. the Bottom moveable, making it of a’fmall Lamina 


cut off from the Cake: In which Cafe, however, it. 


. mutt by its Breadth exceed by half an Inch the Sides’ 


and hinder-Part of the Muffle (Ne 2: and 3), that 
the latter may with the greater Security ftand upon’ 
itas a Bafis. Then, with your Hand wet, rub the 
Muflle thus made all over; that the fmall Chinks, 
perhaps not feen, may by this Means be clofed up 
on every fide, and the C/zy clofely joined to the 


" Mould. 6. When the Muffle applied to the Mould - 


has been for fome Hours in thedry Air; and itis - 


become hard, cut off from it fome Pieces, in the 
 Manner aforefaid ($ 196. Coro/l.) and (Plat. Il. Fig; 


J. and II.) which done, take the Mould foftly away: — 


For if the Muffle fhould dry perfectly upon it, “it - 


would certainly crack, When afterwards the Muffie ~ 
expofed to the Air for fome Days, is quite dried, - 
itisat laft baked in a Potter's Oven, or even in the — 
affay-Oven hereafter to be deferibed; in fuch. 
Manner,’ neverthelefs, that in the latter Cafe, the - 
Coals, being lighted above firft, may communicate | 
the Fire flowly down to thofe underneath: Other- | 
wife, indeed, the exceffive Force of the Fire would - 
certainly occafion Cracks in the Muffle. For which 


Reafon, it is much fecurer, to bake it in the firft - 
-Manner mentioned, | . s 200. If 
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. 200. Tf you adapt to the ‘Convex Mould (Plat. ib 
Fig. XML.) another.Concave ene (Plat. Y. Fig. XIV.) 
inathe:-Mannerdefcribed in the xplication. of ‘the 
Figure juft cited, fo that the C/zy between them may 
be formed iby ia ftrong Preffure ; this’ will make 
Muflles.much more folid with lefs Trouble, .lefs apt 
to crack, and more 'capable to refift the Fite. Now 
this i$ done in the following Manner. Put Clay a 
little drier than ‘the foregoing, or that kind of. Clay 
whichis inyproperly called. French Clay *, into the hol- 
dow Mouldjrubbed firft with Bacon ‘tf, and with your 
Hands:extend it on the Semi-cylindrical Cavity of the 
Mould, and againft.the Board at the hinder Pare 
( Plat. 1. Fig. XIV. 1m) then pet upon the extended 
‘Glay-the ‘Convex Mould, ‘rendered fmooth, with:Ba- 
con; fo ‘that the Sides of it may be equally diftant 
from the upper Border of the concave Mould: Then 
4put upon it the upper Board ( Plat..I. Fig. XIV 2. 0.) 
with Screws-belonging to dt (g), and by means of 
‘them  prefs it fo, as that the Board put upon. it may 
touch the Body of the concave Mould: Which. cone, 
prefs finally the Convex Mould as. much as. potfible 
againft the other, ‘by means of the hinder Screws, 
(Plat. Li Fig. XIV. 7. &); then loofe the»Screws, 
cand, after:having taken. away the hinder and upper 
‘Boards, take outthe Convex Mould: Which is.done 
by means ‘of-a’Screw (Plat. 1. :Fig. XIV. Ut. p) chat 
ferves ‘asa Handle, Thus you will havea Muffle 
formed, which iis cafily :taken out of the cylindrical 
Cavity, and from the Bafis of which Segments may 
‘immediately *becut off: Finally, dry it well, and 
‘bake it asithe foregoing ones (§ 199). + | 
"$201. Whenlarger Afh-Veffelsor eis ($ 183.)areto 
"becovered, they ufelarge fpheroidal Muflles (Plat. H. 
“Pig. 111.) made of caft Iron, orthey make Mufites of - 
the fame Kind with Clay, and upon Moulds of the 
fame:Figure (Plat. A]. Fig. IV). - Then the Mafs of 
Clay is extended with wet Hands only from the Top 
(* Windfor Loam is as good as any, VT 
CT Black-Lead-powder'd is or ! | " 
' ‘ ; Q 
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of the fpheroidal Mould towards the Bosé Aii d 

thus a Muffle is made with no great Trouble. © .- 

202. You fee the Figure of the melting Pots and 
- Crucibles (Plat. M. Fig. .. V. and VD. Thefe Veffels, 
when fmall, are made with a Bafis a little wider 5 
both that they may not be thrown down, upon what 
they are fet on, by the Coals put upon them, and left 
they fhould fall, when taken out of the Fire, and. 
put upon a Pavement not exactly horizontal. 

203. Thefe Veffels ($ 202.) are formed in. wooden | 
or brafs Moulds divided into two Parts, from Top. 
to Bottom, that they may be disjoined and put toge-. 
^ther again. For this Reafon, they adapt a broad 
iron-Ring, to the outfide of the Mould, in fuch a’ 
Manner, that the two Parts of the Mould may be 

“joined clofe together, by applying the Ring to them, 
. -and feparated, by taking it away: Which appears. 

better from (Plat. II. Fig. VII. and TX.) than from. 
the Defcription. However, this concave Model pro-. 

cures you only the external Form of the Veffel, but 
the inward Cavity is made with a Peftle (Plat. Hs 
Fig. Vill). 
“20d; Ehe Matter thefe Veffels ($2 202.) are "ade 
. of, may be the fame as that of the Tefts and Muffles. 
($188 to 190). . Obferve only, that it is propér to 

make ufe of the like Veffels, which have already: fuf- 
‘tained a great Fire, and are very clean, reduced into. 
Powder, to correct the Stiffnefs of the Clay. m 

205. To make Veflels ($ 202), with this Uppers 
tus (§ 203), put your hollow Mould within the Iron 
Ring (fig. VII. and IX), and lay it upon a firm. 
Support : Then fill the Cavity of the Mould, with a 
fufficient Quantity of Matter (§ 204.) very ftiff j. 
which Quantity can hardly be determined, otherwife. 
_ than by Experience: Then prefs it down with your 
Fingers, or with a wooden-Stick, leaving an hollow 
in the Middle; fo that the Matter’ may rife a little. 
beyond the Sides of the hollow Mould: Finally, 
put into it the Peftle (Fig. VIII.) rubbed over with 
Bacon, and drive it down with feveral ftrong. AE 
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of a Mallet : Then take away the Peftle gently ; and 
if the Matter is hard enough, and the hollow Mould 
füfficiently polifhed, the Veffels may be immediately 
taken out of the hollow Mould, by removing the 
Ring: But if the Matter is too ftiff, or too moift, 
nd the hollow Mould not fufficiently fmóoth, take 
away the Peftle and put tlie Mould in a dry warm 
Place; and by this Means, the Mould may be 
opened, and the fmall Veffel be taken out in a few 
Minutes. Wheh thefe Veffels ($ 204.) are fufficient- 
ly dried, they muft be baked in a Pottet's Oven. 
206. The larger Crucibles and melting Pots are 
made in the fame Mahner. Only inftead of a Mal- 
let we ufe a Prefs, to force the Peftle into the con- 
cave Mould. . | 
.207. There ate Cautions to be ufed in the making 
of thefe Veffels. (1.) A fufficient Quantity of Mat- 
ter muft be put all at once into the Mould: For if 
you add to the Matter once compreffed a new Lump 
of the fame, it does not cohére with the firft : Which 
‘happens likewife, when a Quantity of {mall folid, 
or at leaft compaét Mafies are put into it, without 
having firft been well united by handling. Hence 
come many Chinks, and Pores, in the drying and 
baking, which often cannot be difcovered ‘by the 
Eye, nor by the Sound when the Veffcls are ftruck, 
and mean while yield a quick Paffage through them 
tothe Salts. (2.) If thefe Veffels are not made with 
a large Bottom, thé concave Mould muft not be be- 
fmeered with Bacon: Otherwife, when you take out 
the Peftle, the Veffel fticking to it, commonnly 
comes out of the concave Mould along with it; nor 
can it afterwards be taken off from the Peftle, unlefs 
~you break it. | 
..208. In Fufions, it is often neceffary to cover 
the Veffels with Tiles: “Wherefore I give a Pic- 
ture of them (Plat. Il. Fig. X). Thefe are made of 
the fame Matter as the melting Pots and Crucibles®: 
* A Piece of common plain Tile may ferve as well, if made to 


fis the Veffel. 
| | “bsg tage le For 
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are away the Bardem dn the ‘inferior Surface’ dfi tlie: 
Plate fo cut off, which is to touch immediately the 
Weffel to be c lofed, Jeaving a Shoulder all tound, by. 
means of which the Tile is faftened ip fuch'a Manner, 
that it is not eafily removed by the Poker, or “wheh 
frefh Coals are put on the Fire. Finally, you i is 
in the Middle of the outfide,a {mall Bit of the fami 
Clay; that it may be eafily taken away Or. put on "d 
"Velfel again with Tongs, by means of this "Kiüd' of 
Handle. 4 
209. The {mall fepatatory Cucurbites or : Mà ted. 
(Plat. \l. Fig. KL.) mult, be made of very | tranfpa-. 
-rent Glafs, and yet capable of refifting the moft 
corrofive Menftrua, left they ffould be. corióded,. 
Nor mutt Bey be too thick, efpecially at the Bot- 
tom ; for, when they are very ‘thick, they éafily bürit. 
in the Fire, Let them be eight or ten Inches high, 
‘with “a very narrow Orifice, hardly half an Inch. 
- wide; left the Matter therein contained, being i in a 
violent Ebullition, fhould rife over the Mouth ofthe. 
- Veffel, or at leaft Part of it be thrown out, in final 
Drops, like a thin Rain, to which there is always a 
'- ]ittle of the Metal adhering ; $ that in fhort ’ 4. greater 
Repercuffion of the Fumes may be made. . The bot- 
tom has a fufficient Capacity, when it contains one E r 
two Ounces of Aqua Fortis. It is befides proper, 
thatetheir Orifice be turned backwards into a broad 
Margin or Lip, left the Solations, when poured om 
fhould run down along the Sides of the Veffel *. 
210. To fupport fach a fmall Cucurbite, ($ E 
we ufe a [rivet (Plat, Il. Fig. XII.) fo made, that 
* Aclean Florence Wine Fiafk will ferve upon occafion. 
| {mall 
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fmall Cucurbites of this Kind, and fome of a Size d 


little larger, may be : put yon it With equal Security, 
Thgtefart, let the Feet o 
that fome lighted Coals may ealily be put under or 
taken. away, and all the Appearances of the Solution 
be carefully examined. 

211. Next ‘to this, we ufe a Copper Skellet or 
Glaís Bowl (Plat. II. Fig. XIIL.) deae ‘with an 
ae anda Nib, for the wafhing cl can of the 


m precipitated by Copper out of Agua, 


Feriis. ae is the better when Se of fee becanfe 


on a 


hss fou uit cioe have at hand a fasti 
" DE one Inch broad, and half an Inch deep, 

Vat. Uf . XIV.) which Terves to heat the Gold 
in Ted hot, Peat which another Metal has been eroded 


in a ocimattic cal Operation ; ; that any. remains of | 
cor Menficuum full adhering to it may be dilfi pated.. | 
It muft be made of the pureft Gold: For in an. 


Earthen Difh, « grown porous and brittle by the Sepa- 
ration, part of the Geld might be feraped off; And, 


if it were made of another Metal, it would either | 


melt, by ot being able to refit fo great a Fire, or cait 
fcaly car ias, Or even be. corroded by the Menfiruum, 
remaining in the Geld; and thus would both ways di- 
minifh the weight of the Gold, and deceive the A flayer. 

213. You muft likewife have a particular Iron 
Trivet (Plat. II. Fig. XV.) adapted to this Difh 
6 212), to fupport it. | 

/214. The wafhing Trough or Tray (Situla Yin 
Iria, Plat. M. Fig. XVI. 2x isan oblong Veffel, 
which the lighter dd unprofitable Parts "or the Ores 
are wafhed off, by pouring Water upon them and 
ftirring, it. It muft be made of Earth or of Stone, 
not glazed, thougitof a clean fmooth Surface. How- 

T F 3 : every 


it be fpread wide afunder, 
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ever, any other Veffel of a middling Capacity, and | 
pretty wide, may fervefor the fame Ufe.— . ^ | 
215. Finally, you muft have, for the Granulation — 
of Lead and Tina above defcribed (§ 44.) a granulat- © 
ing wooden Box, with its Cover, and fo large as . 
that fome.. Pounds of. Metal may be contained and ™ 
well fhaken init. You have the Figure of it (Plat. 
1l oig AN IDs ao a Fw patr 
216. But to granulate Metals the wet Way, you. 
. may ufe any Vellel, ifit be but wide, filled with cold 
Water, which muft be ftirred about with a Broom.” 
For Inftance, the Metal, when a good Quantity of 
it is to be reduced into Grains at once, is firft melted 5” 
then with a very fmall red hot Crucible, held with | 
a Pair of Tongs, it is laded up out of the larger 
Veffel wherein is the whole melted Mafs, and while” 
another Man ftirs the Water about with the Broom, 
. which he then raifes one half above the Water, you: 
pouritall at once upon the faid Broom, thatit may fall” 
through it into the Watér. But the Sprigs of the. 
Broom mutt not be too clofe, left the Metal, being ~ 
ftopped by. fo many Obftacles, fhould wax cold too. 
foon; and, by being detained between their Interftices, 
adhere to them, and not reach the Water. When all. 
the Metal has been thus inje&ed, and the Water de- 
canted, you will find it divided into fmall Particles. ~ 
217. Some ule a particular Machine, made on pur- 
pofe for this Work, and reprefented (Plat IT. Fig. 
XVIII). They take. a wooden Cylinder, fix Inches? 
long, and ten in Diameter, and adapt to it an Axis 
and Handle, like a Grindftone. Then cut all round, 
longitudinally fix or eight Channels about three In- 
ches deep... Then .put the Cylinder thus prepared 
upon a T ubor wide V effc], like that defcribed ($2 r6) 5 
fo that the Axis of it, being received by Semi-circular 
Cavities cut in the Border of the Veffel, may be kept. 
" fteddy, left it fhould fly, out of its Place in the Ro- 
tation. Then the Veffel is filled with Water to fuch 
an Height, as that one third Part of the Cylinder 
fay be immerfed in the Water ; then throw the. 
4 melted | 
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melted Metal, laded up after the Manner mentioned 
(§ 216.) upon the Cylinder juft. defcribed, which 
muft be turned all the while upon its Axis with the: 
Handle. By this Means, your Metal, made thinner 
than after the foregoing Manner ($ 216.) will be 
comminuted into thin Plates rolled together. | 

Scholion. By both tbefe Methods (§ 216 and 217.) 
combined, you may very well and with Security granu- 
late Gold, Silver, and the feveral metallick Mixtures : 
But there is always fome Rift in the granulating ef Cop- 
per: T? avoid which, you muft pour 1t only 1n a finall 

Quantity, and with a [mall Stream: Which is more 
fecurely done, if the Transfufion is made through a tid c 
hot Crucible, having afew mall Holes at bottom, that 
the Copper, being as it were previoufly divided by this 
ftraining, may thus fall upon the Broom (§ 216.) or upon 
the Cylinder (§ 217). | | 
218. The Cement-Pots are cylindrical Veffels, made 
of Potter’s Clay, with Tiles adapted to them, and 
turned by Potters. The Size of thefe Vefiels muft be 
proportioned to the Quautity of Cement to be put 
($ 153.) into them. However, it is not proper to 
make them above eight or ten Inches broad: For, 
when larger, the Fire acts with Difficulty and In- 
equality, efpecially in the Middle of them. | 
219. You are to obferve, that, in the making of 
thefe Earthen Veffels (& 218.) and of their Covers, 
all kinds of Clay contract and take up a lefier Space 
in the drying and baking: Infomuch however, that 
the purer Clay contracts one tenth Part of its Dia- 
meter: But the more it is mixt with Sand, or fome 
other Duft of Stones and Veflels already baked, the 
Aefs it diminifhes 5 this Diminution being fometimes 
hardly perceptible. Therefore, if a Veflel, ora Co- 
ver of a determined Size, is to be made of Clay; it 
-muft be made greater than the required Bulk, in 
proportion to the Diminution, which Experience 
teaches you, Clay, either crude or prepared, under- 
goes in the drying up of it. | 
| F 4 220. The 
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- 220. Ehe melting-Cone: (Plat, M. Figs XIX). 
ferves for the Precipitation of melted Metals, which: 
is.mmadéc when two Bodies, melted together, and: yet. 
not mixing perfectly with one another in the Fufiony. 
feparate of their own Accord: into: two. Strata, on; 
‘account of their different {pecifick Gravity. This, 
Precipitation might indeed’ be made in the fame Vef- 
fel. wherein the Fufion is. made: But, in this Cafe, 
you would be always under the Neceflity of. breaking, 
the melting Pot every Time; becaufe the Part pres 
cipitated. cannot be. got out of it, when. this Veflel ig, 
intire., “Therefore we ufe for this Work the above- 
mentioned kind of Cone, into. which the melted Mafs 
is poured, and out of which it may be eafily.taken,. 
Nhen.the Precipitation is perfeét.. But as the Quan- 
tity of the Matter to be precipitated is often bug 
- fmall, the conical Figure has, on this account, been. 
affigned’ to the melting-Cones, doubilefs, thatthe’ 
heavy Matter, fubfiding to the Point of it, may be 
collected into one folid Aegaluss -« o hones p ind 
221. The melting-Cone is made of Copper or of. 
Braís, that the Infide of i¢ may be. fufficiently po- 
lifhed. When it is made. of. Brafs, you. muft take 
care that it be not made too . hot: ‘For then, when 
you ftrike it with any force, it eafily fplits, on account 
of the Brittlenefs of this Metal in agreatFire,. I 
. 222. When the Quantity of the melted Matter tq 
be precipitated is confiderable;: you may ufe, inftead 
of a melting Cone ($221), a large Brafs or. Iron- 
Mortar, or any large lron-Vefíel whatever. 55 
223. Finally, when melted Metals or Semi-Metals 
_ are poured out, in order to be examined clofely, or 
afterwards affayed in part ; itiis proper; in the pouring. 
out, to give them an oblong, Form not over-big : Be- 
caufe.they, by this Means, are more eafily divided, 
and cut into {mall Bits, |. In-order to this, they ufe a 
Set of Moulds (Plat, I. Fig, X X.) called an Ingot, 
having one; or many prifmatical or: femi-cylindrical 
Furrows, of different Sizes, and well polifhed, with 
5o A a very 
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a, very) long, Handle, and,;made.of Iron, the: properel 
Matter. for this Inftrument. | ; 


“924, But when,a femal Mafs of precipitated Meta], 
is forthwith, and:entirely to, be. put into a Coppels. — 


| they chufe to ufera-Mould, baving the Form of.a Seg-. 
ment of a little Sphere, and. made likewife of Irons, 
|! fuch as is commonly. employed.in pouring out fuch. 
- Ores as have been extracted and fcorificated. by Iuead. 
By this Means you are fure to hinder.the {mall me- 
| tallick Mats, from: {craping, with its angulous Sur- 
face, any Particle of the tender. Bottom of the Cop- 
pel, while it is. put into it, and, by this, Means, 
| from, making it rough. » a, MUR NEP 
225. All thefe: Moulds (§ 22.1, and 224.) muff be 
well heated, before: the Metal is poured. into. them 5 


left they, fhould: happen tobe a little wet, or. con- - 
tract a Moifture, efpecially, in, cold) Weather, by the 
fudden, Heat of the melted; Mafs being poured into... 
them: In. which Cafe, the Matter poured inisoften- | ^. 


times difploded with very great Danger. | 


226. Moreover, they muft be previoufly fmeered — . 
over with Fallow, that the Reguluss may be more .. 
eafily, taken, out of them, and that the.Cavity.of the ^ - 
Moulds may not be corroded, by the Maís poured into - 


them. Burif a very great Quantity of. Metal is.to 


be poured out, efpecially of a very fulphureous.Me- - 


tal, or precipitated by means of Suipbur;. the 


fmeering of the Cone or of the Mortar.with Tallow . 


is hardly fufficient, to prevent the Corrofion juft men- 
tioned: Becavfe the large Mats of the Matter pour- 
ved in remains hot for a confiderable while,,..: These- 


fore, in this Cafe they ufe a Lute, reduced. toi à thin’ 


Pap, with Water, which, being applied very thin to 
the Infide of the Cone, or,of the Mortar, is, ;after, 
wards dried up.. Thus, by,means of. this Cruft, the 


Action of the Sulphur upon the Metal of, the Cone | 
is" certain]y prevented. Nay, pure. Copper itfelf, . — 


though itbe melted with no Sulphur, operates fome- 
thing like this: Wherefore, it is neceflary jn this 
Cafe to ufe the faid Precaution, | 

227. Finally, 
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"the Trituration, it neverthelefs mixes not with the © 
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. cannot be fo eafily effected in a’ Wooden-Mortar. _ 
-. 228. Befides, for fome Operations not dire&ly | be- 
longing to the Art of Affaying, though it is proper 
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227. Finally, Affying requires that. you fhould - 
have two Mortars; one of /roz and deep, to beat.. 
Bodies fmall; the other lefs deep, of rog or Wood, s: 
and wide; thi muft have a wooden Peftle, | Thee 


. latter, moft commonly of Jron, ferves for Amalga- 
mations: For Iron-Mortars are moft fit for this Work ; 
becaufe, though fomething of the Iron be eroded. by 


Amalgama: So that row is to be preferred tovall. 


^ other Metals, in Operations of this kind.: Befides,. 


Mercury may be moderately heated therein, whereby: 
the Amalgamation is very much accelerated: Which. 


à 


‘ 
» 
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that the Affayer fhould be able to make them, by . 


help of his own Skill, you'muft have diftillatory. Vef-: 


UR 


Hels, fuch as Earthen and Glafs-Cucurbites and Re~ 


. torts: But thefe being fufficiently known, and de- i 
fcribed every where in chemical Books, I need not ^ 


here be very particular in. defcribing them. © I . 


fhall only obferve, that the Glafs- Veffels, which are: 


* 


.to fuftain a great Fire, are the better as they are: 


. thinner: For, | when. thick, they foon fplit. . But it is. 
the contrary for the Recipient, which: muft be 


'- * thicker. 
. 1:229. When the Veffels ($ 228. yes eepated idea 
-. to the greateft Fire; it eafily happens, that | they 


burft, by throwing frefh cold Fuel into the Fire: For. 
the preventing of "which, you muft have Recourfe to 
_. Lorication or Coating. This is performed in the. 
following Manner : Take fome of the fame Macer 


of which the Muffles and Crucibles are made (188),. ; 


and, inftead of Water, moiften it with frefh Blood, 


not yet coagulated, and diluted with twice or thrice. 
the fame Quantity of Water, to make a thin Pattee 
of it: Then add to this Pafte Cow-hairs, or others, : 
not very lone nor ftiff: And, if you have at Hand 
Glafs pulverized, and fitted, it may alfo be of Service. 


to mix fome of i it withthe reft. "Then with this Mafs .- 
befmear 


p 
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befimear your Veffel with a Pencil, and dry it: When ^ 


dried, befmear it a fecond Time, and dry it again: , 
Repeat this a third and fourth Time, till the Veffel .. 
be covered over with a Cruft or Coat, one third or . 


fourth Part of an Inch thick. 


Scholion. Fo binder tbe Blood from coagulating s you | 
‘mujh, when it is juft let out of tbe Animal, flir it with 


‘thus attenuated, it will remain for fome Days without 
coagulating. | | 


^. " 
a 


your Hand or with a Stick, till it is quite cold: Being —. 


~ 230. When you are to diftil trong corrofive. Spi- 


rits, it is proper, for the fhutting of the. Veflels 
($228.) clofe, to mix with the abovefaid Pafte, 
( 229.) Bole, worked with Whites of Eggs diluted 
with Water, in a Quantity not to be determined other- 


wife than by Experience: "This will give you a Lute, . . 


which will confine ftrong Vapours. . 
| I['Of EU RNACES 0717 ayy 
231. As the Practice of Affaying confifts chiefly 


in the refining of Foffils by Fire; you are to have ~ 


Inftruments, in which the Fire may be contained;.ap- .. 


plied to the Subje&, and augmented or diminifhedtao 


any Degree at your Pleafure. 


232. The firft Furnace, peculiarly called the Affay- . . Y 


Oven (Plat, HI. Fig. 1.) is made in the following 


Manner. | 1. Make with Iron Plates, a hollow qua- . a 
drangular Prifm, eleven Inches broad, and nine In- . 


ches- high, (a a, b b), ending at Top in a hollow 
quadrangular Pyramid (b b, c c) feven Inches high, 
terminating in an Aperture at Top feven Inches 
fquare. But this Prifm muft be clofed at Bottom. 


with fach another Iron Plate, which ferves as a Bafis . 


or Bottom to it (à'a). 2. Near the Bottom make a) 
Door (e) three Inches high, and five Inches: broad, 
that leads to the Afh-hole. 3. Above this Door, and 
at the -Heicht of fix Inches from the Bafis, make 
another Door (£), of the Figure of a Segment of a 
Circle, four Inclies broad at its Bafis, and three In- 
Wh oria ches 
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| © ches anda half high. in the Middle. 4. Then. faf ny 
“)* © three Tron Plates. onthe fore-Part of this. Furnace,:, 


|. © , Let the frit of them (g g) eleven. Inches long, and _ 
~~» «half an.Inch high, be clapped, its lower Edge, ax 
7 (0 gainft the Bottom of the Furnace, with three or fou 
_. '* Rivets, in fuch.a Manner, that there may be between — 
14 Q^. theeupper Edge of the faid Plate and the Side of the — 
ia Furnace, a Groove fo wide, as that the Sliders of the 
+, f lower Door (k k) may be put into it, and. freely, - 


uy 


we .4 move backwards and forwards therein : "Ehefe. mufk 
E" . ° -bevmade of a thicker iron-Plate. The fecond iron- — 


x Plate (h b), eleven Inches long, three. Inches, high, | 
55.7 5 end perfectly parallel to the foregoing Plate; muft 
c.t ss beclapt in the Space between.the two Doors, in fuch — 
jie » Manner, that both the upper and the lower Edge of © 
o* 5 » it may: form a hollow’ Groove with the Side of the | 
_» Furnace. One of thefe Grooves, which looks down- — 
^1 wards, ferves to receive the upper Edges of the Sli- | 
~*~. ders, that fhut the lower Door (N° 2). The other, — 
that looks upwards, is to receive the inferior Edges | 
©. of the Sliders of the fmall Door above (IN? 3).. ‘The 
» 7 third’ Plate (ii) which is like the firft, muft be rivetted - 


, . elofe above the upper Door, in fuch Manner, that ig 
- s o. may form a Groove: looking downwards, and con- . 


« . -tiguous to the upper Edge of the upper Door (IN»2.) — 
í » f 5: In order to fhut both Doors, (N° 2. and 3) you 

V d  muft adapt toeach of them two Sliders made of lron ” 
© Plates, that may move within the above-mentioned | 
o: .Grooves (k k 11.) | But the two. Sliders belonging © 
(o. ctethe upper Door (N? 3.). muft have each a Hole 
.« .mearthe Top; thatis, one a {mall Hole + Patt of | 
^  an'Inch broad, and one Inch. and a half long (m) 4 
and the other a Semi-circular Aperture, one Inch 

high and two Inches. broad (n), Let befides each — 
Slider have a Handle, that they may be laid hold'of, b 

when they are to be moved. 6.’ Moreover, let ive — 


" round Holes, oneInch broad, he bored inthe Furnace : : | 
Two of which muft be made in the fore-Part.ofthe _ 
Furnace (o 0), two othersin the back Part, allat the — 
Height or five Inches from the Bottom, but three — 

/ | : Inches | 


| 
| 
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Inchés aiid ‘a half “diftant from*each Side‘of the Bur- "| 

nace; ahd finally, a fifth Hole‘(p), at the Height of jt 
ote Inch above the upper Edgéof theupper Door (f). | «. «y iq 
7.'In fhort, let the Infide.of the Furnace be armed |. « " 
with iron-Hooks, jetting ‘Out’ half an lich, and |. .°» | 
áboht three Inches ‘diftant fróm ‘each ‘other, ‘to fafteh = "^ - 
the ‘Liite with which the’Furnace 1s to be covered » A 
over within. 8. Let'then'án iron, moveable, hollow, yi 
quadrangular Pyramid (qj three Inches high, 'be'ad- ^ n 
apted to the upper Aperture (d) of the Furnace at isi 
the ‘Bafis feven Inches broad, ‘ending upwards in'a b^ 
hollow Tube (r) three-Inchés in Diameter, two In- ^ "is 
ches high, almoft cylindrical, though fotmewhatcon. — ««« 
vergent at Top. This próininent Tube ferves to d^ . A. 


füpport a Funnel or Flue, whichis almoft cylindrical, « 


hollow, made of'Iron Plates, and two Foot high (t), 
and which, when a very ftrong Fire is required, is put. 
‘perpendicularly upónthe fhorter Tube, in fuch Man- 
‘ner, 'thar it enters clofe into it one Inch anda half‘or 
two Inches deep, ‘and may again be taken off at: Plea-- 
fare, when thefe'is'no need of fo ftrong a Fire. But 


this pyramidal Cover (q)muftbefides have two Handles, : 


(ss) adapted to'it, thatit may be laid hold of, and thus 
be taken away ór ‘put on’again. And that this, be- 


ng put on tlie Aperture (d) of the Fürnace,'may not — 


be eafily thrown down, let àn Iron Plate be rivetted 
‘to the right and left upper-Edge of the Furnace (c c), 
and be turned ' down towards the Infide, fo as to. 
make a Furrow open before and behind, into which 
the lateral 'Edges of the Cover may enterand be fatt- 
‘ened, and at Pleafure be moved back wards and for- 
wards; whenever it muft. be put on, or removed. ..9. 
Let a fquare ‘Ledge, made. of. a thick iron-Plate 
(Fig. II.) be faftened at top of the upper Edge of the 
lower Door (e); this is.defigned tofupport the Grate 
and the Lute.-..Büt it muft be: made of two Pieces, 


- that it may be eafily introduced into the Cavity of the. 


Furnace; Thus you will have an Affay-Oven, which 

mult afterwards be covered over inwardly on the In- 
fide with Lutes This you. are to do as follows: 

I 233. That: 
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233. That the Fire may be the better confined; 


"and the Jron not to be deftroyed by growing red hot, 


the whole Infide of the Furnace (§ 222.) muft be co- - 


- vered over (See Plat. III. Fig. III. and IV.) with © 


"9e 


‘Lute, one Finger; or one Finger and a half thick. 
"The Lute fit for this, is made with a Mafs of C/zy - 


Q8 5, ($188, 190); or with French Clay, moiftened with — 
Tf, ^ three or four Times as much of Ox-Blood diluted .- 
"with Water *. But before you cover the Infides of © 
(t. .your Furnace with this Lute, you muft firft put - 

|. «within the Furnace {mall iron-Bars, equalin Length — 
4» to the Diameter of the Oven, quadrangular, prif- - 
‘yes, matical, half an Inch thick, having their Extremities - 
51.  fupported by the Ledge (§ 232. N° 2), and $ of an 
^" wi » Inch diftant from each other; and you muft faften - 
Nt ^ “them fo, that their flat Sides may be oblique with re- 
De d . gard to the traníverfe Section of the Furnace, and | 
ne te that the two oppofite Angles may look one upwards ~ 
V s. and the other downwards; the Bars muft not be laid - 
"7 + flat bat edge-ways, by which Situation, you hinder” 
«the Afhes of the Fuel of the Fire from being detained | 
^. too long, between the Interftices of the faid iron-Bars, © 
ir and from making an Obftruction, that would oppofe — 
| o. the free Draught of the Air (See Plat. III. Fig. TV y: 
, © “The Furnace being then covered over with Lute, — 
Row, aad dried up by a gentle Heat, is at laft fit for do- 
.cimaftical Operations, and efpecially for fuch as muft 
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Li 


be performed in the Affay-oven ($ 194.) 5 


so Pe 3 


* The beftLute, and eafieft to be had at London, is a Sort of ss 
Clay called Windfr-Loam, which muft be mixt pretty fif, and 
preffed into the Infide of the Furnace, firft wetted with Water, and, 


3€ 


- when the C/zy begins to dry, it muft be beat down clofeto the Sides.” 
“with a wooden Mallet; then the Unevennefies and Cracks filled op 
with frefh C/ay fomewhat moifter, fo as to be made fmooth aud | 

. even with a Trowel, and then left to dry gently, and if any Cracks 
I" 


happen they muft again be filled up. Ifany Pieces of this Luteare- 
broken off by the lire; let it be quite cold and wet, the Edgeuole 


e 


» the old Lute and frefh C/ay will unite to it, and fill up the Holes; " 


_if the Crack is but fmall, you may ufe the Furnace again immedi- 


ately, even. before the frelh Clay is dry. | oM 
2 24. AF. 
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..234« If. then an Operation is to be made in the 


Furnace hitherto defcribed ($ 232, 233), you muft 


let through the four lower Holes above defcribed; 
of the Furnace (See Plat. III. fig. I. o o) placed 


before andbehind, and directly oppofite to each other, 


two iron-Bars one Inch thick, and long enough that 
their Extremities on every Side may jut out of the 
Holes, a {mall Matter. ‘Thefe ferve to fupport. the 
Muffle, and its Bottom (See Plat. II. Fig. III. and 
IV). You then introduce the Muffle through the 
upper Aperture of the Furnace (Fig. I. d.) and place 
them upon the above-defcribed iron-Bars, in. fuch 
Manner that the open fore-fide of it be contiguous to 
the inward Border of the upper Door f. (See Fig. 
III. and IV). The Fuel of the Fire is introduced 


through the Top of the Furnace (d) ; the Cover of . | 


Which, on this Account, muft be moveable, and not 
very heavy (q). ‘The beft Fuel for the Fire is Char- 
coal made of the hardeft Wood, efpecially of Beech, 


broken into fmall Pieces of the Bignefs of an Inch, - 


wherewith the Muffle muft be covered over fome In- 


ches high *. We then reject larger bits of Coals, ^. 5 
becaufe they cannot fall through the narrow Interftices, |. 
between the Sides of the Mufile and thofe of the Fur- . 


nace, and cannot of courfe fufficiently furround the 
Circumference of the Muffle: Whence it happens, 
that there are on every Side Places void of Fuel, and 
the Fire is either not ftrong enough, or unequal. 


But, if on the contrary, you ufe Coals too fmallg ^ ^. 


then a great Part fall immediately through the Inter- 
ftices of the Grate into the Afh-hole; and the ten- 
dereft Particles of them turn too foon into Ajbes, and, 


by increafing the Heap of Aes, obítru& the free 


Draught of the Air, which is here ‘greatly. requi-, 


7 Scatch Coal or Kennel-Coal (butnot New- Cajleor Sea-Ceal) bro- 
ken into fmall Pieces, may be mixed with an equal Quantity of 
Charcoal; or, if any Ores require long roafting, the Fire may be firit 
kindled with Scotch Coa? ; but the Operation is beft fnifhed with 
only Charcoal, — ' | 

225. 3X. 
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to a'Degree never required in any Operation, ana 
"fuch as will entirely hinder the boiling of Lead. Ty 


The ART of "wis 
235. "A perfect Management of the Fire is moft 
commonly necefiary, ‘in‘the performing of Operations 


in this Furnace’ ($ 232, 233): Therefore, the Reader 


muft@ive Attention to'what follows. If the’Door of 


. «he Afh-hole (Plat. III. Fig. T. e) is quite open; 
and the Sliders of the upper Door (f) drawn towards. 


each other, fo as to. toüch.ohe another in the Middle 
‘of the Door ; and if, befides, the Cover (q) and the” 
TFunrel (t) adapted to its Tube (r) is upon the Top. 
(d) of the Furnace, the Fire will then be in the high- 
eft Degree poffible: Though in the mean Time it 

js hardly ever neceffary to put the Funnel on, except | 


fin avery cold Seafon. ‘But if, after having difpofed. 


the Furnace in the Manner juft defcribed, you put 


‘red burning Coals into the open upper Door (f) of it, 


the Fire is ftill more increafed theréby : However, 


Jo. Chis Artificeis never, or very'feldom, neceffary. Wher 
).» you fhut the upper Door, ‘with only that Slider, that 
^; dnas a narrow oblong Hole in it (Plat. HI. Fig. I. my 


then the Heat becomes a little lefs : But it diminifhes 


* "fill; more, when you fhut the Door with the other. 


‘Slider, that hasin it the Semi-circular Hole (n), which 


4s larger than that‘of the firft Slider: Nay, the Heat 
“again is lefs, When you take away the Funnel put at 
"Top of the Cover: Finally, the Door of the Afh-hole 
. ‘being ‘either in part or totally fhut, the “Heat is Till 
~diminifhed, becaufe the Draught of Air, fo néceffary 
."to'excite the Fire, is thereby hindered. But if, be- 
.. ‘fides all ‘thefe, you likewife open the upper Door 
“quite; then the cold Air, rufhing into the Muffle, 


‘cools the Bodies put under it, that areto be changed, 


- during'the Operation, the Fire begins to decay, or to 


grow unequal, itis a Sign that there are Places vold 


- of Coals, between the Sides of the Furnace.and thofe 


of the Muffle: Therefore, in this Cafe, you muft ftir 


"your Coals on every Side, with. an Iron: Rod, which 
As to be introduced through ‘the appe Hive E 


H 


\ 
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ithe Furnace; that they may fall together, and thus - 
act in a proper Manner, and equally. "m 
| 236. However, you are to obferve, concerning 
ithe Regimen of the Fire juft defcribed ($ 225) that 
though the Apparatus is made with all the Exactnefs 
mentioned, neverthelefs the Effect does not always 
anfwer it: The Caufe of which Difference has moft 
commonly its Origin in the various Difpofitions of 
the Air. For as every Fire is more excited by Coals 
in proportion, as the Air more condenfed, and more 
quickly agitated, ftrikes them more violently (which 
the Effect of Bellows plainly fhews) it thence ap- 
pears, that in warm and wet Weathers, when the 
Atmofphere is light, the Fire muft be lefs efficacious 
in Furnaces; that likewife, when feveral Furnaces 
fituated near each other, are burning at the fame 
Time, the Fire is in part fuffocated; becaufe the am- 
ibient Air is thereby rendered more rare and lighter. 
‘The fame Effect is produced by the Sun, efpecially 
in Summer-time, when it fhines upon the Place where 
the Furnace is fituated. The Atmofphere, on the 
‘contrary, being heavier in cold dry Weather, excites 
a very great Fire: - i | | 

| 237. The Heat of the Fire acts the ftronger upon 
the Bodies to be changed, as the Muffle put in the 
‘Furnace is lefs; as the faid Muffle has more and 
larger Segments cut out of it ; as the Sides of this 
‘Muffe are thinner ; in fhort, as there are more Vef- 
fels placed in the hinder Part of the Muffie; and on 
ithe contrary. | | | | 
| 238. In this Cafe, when many of the Conditions 
requifite for the exciting of Fire are wanting, then 
indeed the Artificer, with all his Skill, will hardly 
be able to excite the ‘Fire toa fufficient Degree, in 
jorder to perform Operations well, in common Afiay- 
lovens, even though he ufes Bellows, and puts Coals 
into the upper Door of the Furnace. For this Rea- - 
fon, 'T have putthe Grate almoft three Inches-below 
the Mofile, left the Air rufhing through the Afh. 
»9le, fhould cool the Bottom of the Muftle which 
CUR happens 


1| 
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happens in common Affay-ovens; and again, that | 
the fmaller Coals, almoft already confumed, and the | 
Afhes, may more eafily fal! through the Interftices of 
the Grate, and the larger Coals ftill fit to keep up 
. the Fire, be retained. Finally, I have added the 
Funnel (Plat. Ul. Fig. I. f.) that the blowing of 
the Fire being, by means of it, increafed as much as 
poffible, this might at laft be carried to the requifite - 
Degree: For the Fire may always be diminifhed, 
but not always be increaíed at Pleafure, without the ! 
Affiftance of a proper Apparatus. | 
239. The other Furnace neceffary to the Affayer 
is called. a melting Furnace, and is likewife com- 
patted of Iron Plates. The Cavity of it may be 
formed according to the elliptical Mould ( Pia¢. IIT. 


Rien ae, Tt, Make an hollow Ellipfis, the Focus's 


12 Inches afunder, and the Ordinate 5 Inches long; 
cut it off in both its Focus's, chat it may affume the — 
Figure (Plat. II. Fig. VI). 2*», Then make in. 
this hollow Body, and near its lower Aperture, four 
Holes, eight Lines in Diameter, and directly oppo- 
fite (c c). 3*7, Then faften two flat iron-Rings (4), 
almoft one Inch and a half broad, at both the upper - 
and the lower inward Edge of this oval Cavity; and 
fill the Infide of it with fmall iron-Hooks, jutting - 
out about fix Lines, and three or four Inches diftant 
from each other. Thefe, together with the Rings | 
juft mentioned, ferve to faften the Lute. Thus will 
the Body of the Furnace be made: Only you muft 
add at the outfide two iron-Handles (e e), to be ri- 
.. vetted on each Side of it, that it may be taken hold. 
of and moved. | 4*&*, Then make the Cover of the 
. Furnace, which may be formed like the Part cut off - 
from the Ellipfis (Fig. V. a. See Fig. VII). Let 
this have an opening (4) made in it, four Inches high, - 
five Inches broad at bottom, and four Inches at 
the Top; and adapt to this an iron-Door hung on 
Hinges to fhut it clofe, and having at the Infide a 
Border faftened to it, anfwering exactly to. the Cir- 
cumference of the Door, and as B ER inwardly 


& " 


* 
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hs the Thicknefs of the Lute to be applied to it re- 
quires: (fee Fig. VIII). For the fame Purpofe, let 
fmall iron-Hooks be faftened to the Infide of this 
Door, which is intercepted by the faid Border, And 
left this Cover fhould be burnt within, by the Force of 
Fire; you muft cover the Infide of it over with the 
fame Luté mentioned before (§ 233.) for the Affay- 
oven: Therefore it muft likewife be furnifhed with 
a Ring and iron-Hooks to faften the Lute; as was 
faid before (N° 3.) when. we {poke of the Body of 
this Furnace. Befides this; you mutt faften two irons 
Handles. (Plat. Il]. Fig. VII. cc) on the outfide 
of this Cover; "Then a round Hole muft be made in 
the T'op of it, being three Inches in Diameter; pro- 
longued into a hollow Tube (4) almoft cylindrical, 
and a few Inches high, upon which the iron-Funnel 
defcribed (§ 232. N° 8.) may; in Cafe of Neceffity, 
be put after the Manner mentioned in the fame Place 
when we fpoke of tlie Affay-oven. 5th’; After this, 
the Lining of both the Body and Cover of the Furnace 
within is made in the fame Manner above defcribed 
($233). Moreover, you muít make for this Fur- 
hace two moveable Bottoms, viz. One to receive the. 
Afhes, and admit the Air; the other to ferve for 
Reductions. The firft is made with an Iron Plate, 
formed into.a hollow Cylinder, open at Top, and 
to be fhut at Bottom with an orbiculat iron-Plate, as 
with a Bafis, five Inches high; and of fucha Diameter, 
as that it may receive the inferior Orifice of the Body 
‘of the Furnace (N° 2.) the Depth of half an Inch 
(See Plat. MI. Fig. IX.) Therefore let an iron-Ring 
(¢) half an Inch broad, be faftened on the Infide of 
the faid Bottom, and at the Diftance of half an Inch 
from its upper Border, to fupport the Body of the 
Furnace put into it. Again; let this Bottom have a 
fquare Door, four Inches high, and as many Inches 
broad.; that may be fhut clofely with a Door hung 
on Hinges, that you rnay by means of it increafe or 
diminifh the Draught of the Air, and thus govern: 
the Fire at pleafure, Then, on the left Side of this 
icr G 2 Door, 


d 
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Door, and at about half the Height of this bottom — 
Part let a round Hole be made, one Inch and a half 
in Diameter, to admit the Pipe of the Bellows when — 
Need requires. Next to this, let another bottom Part. 
"be made of the fame Matter and Figure as the forego- 
. áng: Let it be likewife of the fame Diameter, but two | 
Inches higher, fothat it may be of the Height of feven . 
Inches. Likewife let it have round ita like iron- 
Ring below its upper Border, to fupport the Body 
of the Furnace to be received in it. But let a Hole - 
two or three Inches broad, and one Inch high (Fig. 
X. c), be cut out juft below this Ring, in the Side 
of this bottom Part. ‘Then Jet another round Hole 
be made in the left Side of this firft Hole, fit to ad-- 
‘mit the Pipe of the Bellows (2). Further, let ano- 
ther round Hole like the foregoing (e) be made on | 
the right, and at the Diftance of one Inch from the” 
Bottom. Then let the whole Infide of this bottom 
Part (the Part above the Ring, excepted) be overlaid. 
with Lute, and a Bed be madeat the Bottom, of a 
. Figure like that reprefented by the Line ( fg). The 
Matter of which this is made, is common Lute pulve- 
rized, paffed through a Sieve, and mix'd with fuch 
a Quantity of Duft of Charcoal, fifted in the fame 
Manner, as that the Mixture being moiftened in the 
fame Manner as the Afhes ($ 178), and preffed 
down, may at leaft be lightly coherent. Of this 
- Matter prefied on the Bottom of the bottom-Part, a 


. — . "Bed is made, like a Segment of a Sphere, having in 
p. the Middle a ímall Cavity fomewhat lower, and. 


made extremely fmooth, after the Manner mentioned 
— before (§ 184.) when we fpoke of large Afh-Vef- 
fels or Tefts. - | | TROU 
240. This Furnace ($ 239.) is chiefly fit for Fu- 
fions, which may be made in it with and without 
Veffels; When you are to melt with a Veffel, put 
the Body of the Furnace (Plat. HI. Fig. VL) upon 
the firft Bottom (Fig. IX.) that has a Door to it to 
open on Hinges; introduce two Iron Bars (Fig. XL) 
through the Holes of the Furnace (Fig. VI. € c) put 
| upon 
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upon them the iron-Grate (Fig. XII.) which you are’ 
to introduce through the upper Mouth of the Fur- 
nace: Then put in the Middle of this Grate a Brick 
or fquare Tile, very {mooth every where, warmed, ' 
and perfectly dry : Otherwife the Veffels put upon 
it, efpecially the large ones, are eafily fplit by the” 
moift Vapours coming out of it in the Operation. 
Let the Height and Width of this Stove be a (mall 
Matter broader and higher than the Bottom of the 
Crucible or Pot to be fet upon it: For if it were lefs 
high, the Bottom of the Veffel could not be fuffici- 
ently warmed ; and if it were lefs broad, the Veffel 
might eafily fall from it." Then put upon this 77/2. 
the Veffel containing the Matter to be melted, and 
furround it immediately with Coals on every Side, 
Which muft be ranged according to the Method pre- 
Íciibed before ($ 234). Then you govern the Fire, 
by opening and fhutting the Door of the Afh-hole 
(Fig. 1X. 2) : You excite it by putting the Cover 
(Fig. VII.) upon the Body of the Furnace; and if 
befides you put the Funnel (§ 232. N° 8) upon 
the cylindrical Mouth (d) of this Cover, the melting’ 
Fire becomes ftill more violent. But if you more- 
over introduce the Bellows through the Hole of the 
bottom Part, (Fig. IX. 4), and the joint of the Fur- 
nace with the bottom Part, and the Door of the Afh- 
hole, unlefs it can be fhut very clofe, being exactly, 
ftopt with thin Lute [or Windfor Loam) the Fire 
thus excited by the blaft of the Bellows is carried to 
the higheft Degree, and far furpaffes that which may 
be made in a Smith’s Forge. Another Advantage 
of this Method is, that the Veffels are not fo eafily 
-broken, becaufe the blowing of the Bellows cannot 
affect them immediately, and becaufe a Fire perfectly 
equal is excited on every Side. One may eafily ex- 
amine with this Apparatus, how Stones are affected by 
the Violence of the Fire only. Now, if you have à 
mind to perform any Operation without 4 Veffel, and 
with a naked Fire; for Inftance, to melt and reduce 
the Calxs or Scorias of Copper, Tin, Lead, and Iron, 
n 2 G 3 j or 
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or the Oars of hak Meals ; the Body of the Furnace : 
muft be put upon the other Pedeftal, having a Bed , 


in it (Plat. II, Fig. X). However, you mult before. - 
this open with a Knife the oblong Hole (c), and the . 
round one (4) of this bottom Part, which are ftopped | 


with the Lute fticking to the lnfide. Then you ap- - 
ply at the round Holt (d) on the left the Bellows, in . 
fuch Manner that the Nozel of it being directed ob- 


liquely downwards, may blow ftrongly againft the 
Bed (fg 4); By. this Means, all the Afhes “that fall 
into the Bed are blown away, and the Strength of the 
Fire determined to fuch a Degree, that all the melted 
Bodies that fall into the faid Bed, remain in their 
State of Fufion; And were it otherwife, the melted 
. Bodies would immediately wax cold, and adhere in 
Grains to the Bed, whereas they ought to have melts 
ed into one Regulus. The oblong Hole in the fore- 
part of this bottom-Part (c) ferves to difcover by 
means of a Poker, whether the Matter in the Bed be 
melted, or not: It ferves likewife to, take away 
through it whatever might ftop the Bellows, and in 
fome Cafes to take away the Scorie. “Then you put 
firft Coals into the Furnace, € one Span high, and blow 


them well with | the Bellows, to make them burn, that - 


the Bed may be very hot ‘before the Matter to be 


melted is put into it : For if this is not previoufly. 


done; the melted Mafs feldom runs into a Regulus, 
but remains difperfed among the Scorias which foon 
grow hard, ‘The Bed being well heated, and frefh 
Coals added. to the Fire, put into it fuch Quantity of 
the Matter to be mélted as cannot hinder the Fire 
from being carried to the requifite Degree; Which 
cannot be determined otherwife than by Experience : 


Again, put frefh Coals, and upon them another | 
Quantity of the Matter to be melted ; ; they may be — 


like Strata one upon another, ^ But if the Mafs once 


melted could not long fuftain the Strength of. the. 


Fire ; or if you had a mind to melt a greater Quan- EL 
tity of Matter than what can be contained in the 


Bed; you muft open the round lower Hole ( Plat, Il. 
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Fig. X. e.) that you may make a Channel paffing from 
that Hole through the Lute, and reaching to the 
fmall Cavity at the Bottom of the Bed (2) : ‘To this: 
Hole at the outfide, apply an earthen Difh like the 
Bed within, or any other proper Recipient, furround- 
ed with burning Coals, into which the Matter melted 
running from the Bed through the Hole (Fig. X. e) 
may be collected (Fig. XIII. 7). The other Particu- 
lars hereto belonging, and to be obferved in {pecial 
Cafes, will be more eafily recited, when we come to 
the Operations hereafter to be explained in the practi- 
cal Part of Affaying. — | : 
Scholion. In determining tbe inward Figure of the 
Furnaces which are employed to carry the Fire to the 
bigbeft Degree of Strength, you mujft not be. fo firiiily 
exact in giving it fuch a Figure, as that the reflected Rays 
of the Fire may all be colletied in ene certain Point or 
Line. For the Matter wherewith the Furnaces are 
lined within, can never affume fo fmootb a Figure: Nay, 
if this Matter mighi a[Jume it by any Art, it would foon 
be fpoiled again by tbe Violence of the Fire. Befides, the 
Rays of the Fire caft by the Coals, do not fall with the 
fame Regularity as tbofe of the Sun and of Sound; nor can 
they of courfe be fo exactly reflected towards the Body to 
be changed, or the faid Matter itfelf being naked, is moft 
commonly covered ali over with Coals. On the other 
Hand, a Focus colle&ed within fo [mall a Compafs, 
would be of almoft no Services becaufe it can acd only upon 
a very {mall Part of the Body to be changed. . It is then 
enough to give tbe Furnace fucb.a Figure and Size, as 
that it may 1. admit a fufficient, though not fuperfluous 
Quantity of Fuel for the Fire: 2. That it may confine — 
the Heat of the Fire, fo as that it may neither ait with 
too much Liberty, nor be diffpated before it has atied 
Strongly enough upon its Subjett: For which Purpofe 
fome Sort of Cover muft be added. 

- 241. The Furnaces hitherto ($ 231 to 240) de- 
Ícribed, are fufficient for the performing of docimaf- 
tical Operations ftri&tly fo called. But the Affayer 
muft alfo perform other Operations, fubfervient to 
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the foregoing: Such are the Diftillation of acid Spi- 
rits, Cementations, Calcinations, &2r, which cannot: 
be conveniently done in the Furnaces above defcribed: 
"Therefore, as thefe Operations moft commonly want 
a long and conftant Fire; it will be very proper, for 
this Purpofe, to conftru&t a Furnace called an Atha- 
nor, which can contain as much frefh Fuel as will 
keep up the Fire for many Hours together, and ad- - 
mits of a different, an accurate, and moft conftant ' 
Regimen of the Fire. | : A 
242. Let then, 1*5, a fmall {quare hollow Tower ~ 
(Plat. IV. Fig. 1. 4 aaa) be conftru&ed of fuch 
Stones, [or of Bricks made of Windfor Loam,] as may 
refift the Fire; let the Sides of it be fix Inches thick, 
and forming a fquare Cavity within, of ten Inches 
on each Side (222 6). "The height of it is:deter- 
mined, according as it is to keep up the Fire long, 
without any Addition of new Fuel : Five or fix Foot | 
are moft commonly fufficient *. 2. At the bottom 
of this Tower make an Opening (c), fix Inches broad — 
and as many. Inches highs hang to it an iron-Door, — 
being on every Side one Inch broader than the Open- - 
ing, and fuch as may fhutit very clofe: For which - 
 Purpofe the external Edge of this Opening muft be - 
excavated all round in fuch Manner, that it may 
form a Groove one Inch broad, into which the Edges 
of the Door may be received. 3, Atthe diftance of _ 
ten Inches: from the Bottom of the Tower, put a 
Grate (2), made of prifmatical, quadrangular iron- - 
Bars, one Inch thick, and. three quarters:of'an Inch - | 
diftant from each other: Let alfo each of thefe iron- - 
Bars, be-fo fituated- with regard to the. Tower, that 
the two oppofite acute Edges of each: may look per- -— 
pendieularly,. one downward, the other upwards, | 
that,. by.this Means, the A thes may eafily fall into — 
* 'Thete Towers may: likewife be made of caft Iron, in form 
ofa truncated Cone, fix Inches diameter in the Clear withinat top, | 
and twelve at bottom, made with a Groove round the Top for an 
hemifpherical Cover to he put upon it; and the- Bottom. of. the — 
ion Tower muft-be fet upon the Stone or Brick work, juft above — 
the Opening at.(e) defcribed at Ne 4, | | h 
the 


V , E LUN E" 

.A ssAYING Mr TALS. | 89 
the Afh-hole. 4. Make above this Grate an Open- 
ing circular at Top (e), fix Inches high, feven 
Inches broad, that may, as well as the Afh-hole 
(N° 2), be opened and fhut with an iron-Door. 
5. Adapt to the Top of the T'oweran iron Cover ( f), 
exceeding the Aperture of the Tower all round two 
Inches, and having a Handle, wherewith it may be 
eafily taken away, and put on again. Thus you are to 
make the Furnace called in Latin Furnus primarias. 
6. Then cut out in any Side of the Tower, for Inftance 
intheleft, an oblong fquare Aperture, goingupoblique- 
ly toward the outfide (g 2), four Inches and a half high, 
ten Inches broad, having its inward inferior Edge, 
one Inch and a half, or two Inches above the Grate 
(4), that, by the intervening of this Hole, the Ca- 
vity of this Tower may communicate with another 
immediately to be defcribed. 7. Nearly over-again{t 
the fame Side of the Tower, make’ a Cavity with 
Stones, whole inferior Part muft be a hollow Prifm 
(Plat. 1V. Pig. 1c b b b b), fix Inches bigh, twelve 
Inches: broad, ending at Top in a Semi-cylindrical . 
Arch (77) defcribed by a Radius of. fix Inches; that 
by this Means; the Height of the whole Cavity be 
twelve Inches in the Middle. '. Lét this anterior Ca- 
vity be totally open, though, when requifite, to be 
fhut very clofe with an iron-Plate ( & & &), whofe: in- 
ward Surface is to be conftructed, in the fame Manner 
prefcribed (Plat. TIT; Fig. VITE.) for the fliding Door 
of the melting Furnace, and then luted two Inches 
thick within. Moreover, let-there be in the Middle 
, Of this Plate, a round: Hole ( Ple::/ V .; Fig. I. 2, four 
or five Inches in: Dianieter, and-let the Circumference 
of this Hole Have an iron cylindrical Border máde to 
it, and prominent within; that’by means of it, the 
Lining of Lute within may be! fupported, and kept 
from falling down eafily. Let a Notch one Inch 
broad, and two Inches deep, be made in the outward 
Circuit of the Aperture of this Cavity, to receive the 
 Extremity of the Plate that fhutsthe Aperture, The 
Hole of this Plate (/) either is fhut with a Stoppie 
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(m), or ferves to pafs the Neck of the Retort through.’ 
This Plate likewife is faftened with two Bolts (7 #); 
to be put horizontally with the iron- Hooks (0 000), 
driven into the Wall near the Edge of the Aperture, 
fo that one Bolt may faften the upper Part of the 
Plate, and the other the lower. 8. It is moreover 
proper, that the fquare Aperture (gg), through 
which the Fire enters from the Tower into the Cavity | 
hitherto defcribed (N° 7.) may be fhut and opened 
. at Pleafure with an iron-Slider : For if this is not 
done, an exceffive Fire, employed fometimes by an 
unexperienced Hand, cannot be fo eafily checked. 
For this Purpofe, let a Slit half an Inch broad, and 
eleven Inches long, be left in the Wall that confti- 
tutes the upper Part of the Cavity (N*? 7), and is con- 
tiguous to the Tower; fo that it may exceed the 
Length of the fquare Aperture ( g g ) a {mall Matter 


on every Side, and reach before and behind into the: ~ 


{mall Grove, going down along the perpendicular. 
Sides of the faid Aperture (gg), and retain the 
iron Slider to be put into it to keep it fteddy. How- 
ever, let this iron-Slider (6) be fix Lines thick,eleven 
Inches broad, and five Inches high; and let a Couple 
of {mall iron-Chains ( pp.) be faftened on each Side of 
its upper Edge, wherewith the Slider may be lifted 
" up and let down again. Therefore, let a Couple of 
ftrongiron-Nails ** be droveintothe Contiguous Wall 
of the Tower, perpendicularly over thofe Places, in 
which the faid fmall Chains are faftened to the iron- 
Slider, that any of the Links of the Chains may be 
fufpended on them at Pleafure. Moreover, let the - 
upper Edge of the Slit above defcribed be entirely 
fhut up with Stones and Cement, leaving only two 


{mall Holes through which the fmall Chains may be — 


paffed. | 9. On the left of this (Ne 7.) Cavity, and 
 àtthe Diftance of eight Inches from the Bottom of it, - 
let a fquare (244 4) Chimney or Funnel be ere&ed. 
with Bricks, three Inches and a half in the clear, 
four Foot high, and a {mall Matter convergent up- 
wards, fo that the Diameter of ic at Top may be 
three Inches, ‘This Funnel muft be contrived to be — 
2 | fhut 
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fhut clofely with an iron-Slider, having a Handle to. 
it (rr), which Slider muft move freely between a. 
double iron fquare. Frame (s .5 5) faftened in the. 
Walls of the Funnel, at fuch a. Height from the 
Hearth as fhall feern convenient to any Artificer, 
10. Blow this Chimney, let a fquare Aperture be. 
made, like the foregoing (N° 6 (g e), leading oblique- 
ly upto the Bottom of another cylindrical Cavity 
(4 à uu), which is eight Inches deep, defcribed by a 
Radius of fix Inches, open at Top, and there con- 
verging inwardly into a Border one Inch thick, and 
fix Lines broad, defigned to fupport an iron- Por. 
Likewife, cut in the anterior Wall of this Cavity, 
and at the upper Part of its Mouth, a Segment two 
Inches and a half deep, five Inches broad, and ftoop- 
ing forward (v v), to receive the Neck of a Retort. 
11. To this Cavity (N° 10.) belongs an iron-Pot 
(ww), eleven Inches broad, and about nine Inches 
deep, which muft be incompaffed with an iron-Ring 
(* x), one Inch broad, and faftened at the Diftance 
of one Inch and a half. from the upper Edge of the 
Pot. Let a Segment (y) be likewife cut off the upper 
Edge of this Pot, which Segment muft be four Inches 
and a half deep, and five Inches broad: The iron- 
Ring juft defcribed muft be bent all round the Edges 
of this Segment. 12. Over .againft the Aperture 
(7 £) which communicates from the firft Cavity (N° 7.) 
into the fecond (N° ro.) let another fuch Aperture (2) 
be made two Inches diftant from the Bottom of the 
fecond Cavity (N? 10.) perfe&ly like the foregoing 
(£2 /17), and communicating obliquely upwards 
with a third Cavity (1 1 1 r), like, and equal to the 
fecond cylindrical Cavity (uu uu) ; that the Fire 
may país from the latter into the former. 13. In the 
hinder Part of the Wall which makes the Aperture 
juft menaioned (z), let a Chimney like the foregoing 
(4444), and of the fame Height (2 2 2 2) be 
erected, that may be fhut with a Slider like that (3). 
14. Finally, on the left Sidé of the third Cavity 
(1111) let an Aperture be made in the fame Man- 
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ner (4), and like the foregoing ones (g g¢# z). 
more remote however from the Bottom of the Cavity, 
without a Paffage at the other Extremity, and com- 
municating only with the Cavity of the third Chim- 
ney (5 5 5), which muft be erected in the fame Man- 
ner as the two foregoing ones (7424. 22 22). Thus 
you willhavea Furnace very proper for a great many 
Operations. ^t | TAPA d 
243. We are now to {peak of the ufe of the Z/Za- 
nor juft defcribed (§ 242); and chiefly to mention, ' 
to what Operations each of its Parts ferve in particu- 
Jar, and then how the Fire may and muft be governed 
init. 1. You muft put at the upper arched Door (e) 
of the Tower, a Semi-cylindrical Muflle twelve 
Inches long, which muft be introduced through the 
Door: Which for this Reafon muft be of the fame | 
Heightand Breadth as that Door, three Quarters ofan — 
Inch thick, and open behind, being fhut there by | 
the hinder Part of the Athanor, as far as which it muft — 
reach. For this Purpofe, a Tile muft be fet upon the - 
Grate (d) to fupport the Muffel. Let alfo this | 
Mofile have fmall Pieces cut out near its Bafis, as — 
common Affay-müftles (Plat, 11. Fig. I. and IL) You - 
may put under this Muffle your Cement Pots, or fuch — 
Bodies as muft be calcined with a long violent Fire: | 
Which can be done without a Muffle, though not fo - 
neatly. 2. Inthe firft Chamber (Plat. 1V. Fig. I. 
bbbbii)youmay make the moft violent Diftilla- _ 
tions with an open Fire:,For Retorts or large Vefiels — 
are introduced into it, after you have taken away the ^ 
Door (& & £), and are put either upon the Hearth it- — 
felf of this Chamber, or upon a particular Support of — 
Stone. But you muft place thefe Veffels in fuch man- 
ner, that their Necks may eafily pafs through the” 
Hole (/) of the Door, when’ put on again : For” 
which Purpofe, they chufe a Support fometimes 
higher, fometimes lower, according to the different — 
. Heights of the Veffels: When afterwards the Dooris — 
put on again, and faftened with both its Bolts (7 s), — 
» you mutt clofe with Lute all'the- Chinks which’ he — 
| T 
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open about the Neck. of the Veffel, and between the 
Edges of the Door and the Entrance of the Chamber, 
Then you apply to the Neck of the Veffel a cylindrical. 
Segment, ten or more Inches long: By means of 
which the Heat and the boiling Vapours coming forth 
are gradually diminifhed ; left the Recipient, which 
is always chofen a Glafs Veflel, fhould fplit, The 
Recipient, which muft be united with the other Ori- 
fice of the faid Segment, is fupported either by the 
Pavement, or by a certain kind of Trivet, the Con- 
ftruction of which is fuch, that it may be fet lower or 
higher by means of three Screws, 3. In this fame 
Chamber, inftead of Diftillations, you may alío make 
Cementations, Calcinations, €2c. In which Cafe the 
round Hole (/) of the iron-Plate may be fhut and 
again opened with a Stopple (7), that one may view 
the Infide. 4. The fecond and third Cavities (7422. 
11 1 1) ferve chiefly to fuch Operations as are made in 
Baths [or Beds ] of Sand, Afhes, or Filings. ForInftance, 
you put into each of thefe Cavitiesa Pot (w) and you. ° 
ftop with thin Lute or with Sand, which muft previ- 
ouíly be moiftened, the Slit between the iron- Ring 
(xx), and the Border of the Cavity, upon which this 
Ring refts. 5. Befides, you may alío make in thefe 
two Cavities, Diftillations by a reverberating Fire, 
as well as in the firft: Only the Fire is lefs violent in 
thefe, though fufficient to extract qua Fortis. You 
- then take out the iron- Pot (w), and inverting it, you 
put it upon the Mouth of the Chamber; fo that the 
Brim of the Pot, being the Depth of one Inch and a 
. half above the iron-Ring (xx), wherewith this Pot is 
furrounded, may be received within the Mouth of the 
Cavity, and fo that the Segment cut in the Pot (y) 
may, together with the Segment cut out from the 
Side of the Cavity (v v), form a Hole to let the Neck 
of the Vefíel through. 6, All the Apparatus being 
thus ready ; you firft introduce through the Top of 
the Tower (2 2 2 2), a few burning Coals: And put 
.upon them fome of the unkindled Fucl of the Fire ; 
that the Cavity of the Tower. may, according as it is 
| 4, ; thought 
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thought neceffaty; be filled either entirely of only iif 
part. Then with all Speed you put upon it the iron- 


Cover ( f), and ftrew the Border of this on the out» 


fide, with Sand or bes; which you prefs gently with 
your Hands: For if you fhould negle& this Point; 


all the Fuel contained in the Towér would be kindled. 


and may endanger fetting the Houfe on Fire *, > 
244. We [hall here annex a few general Rules 
concerning the Regimen of the Fire in this Furnace: 


For it is hardly neceffary to explain all Particulars, - 


fincé Practice will eafily hint them to fuch ag fhall bé 
. ever fo little acquainted with Chemiftry; The Fire 
may be made very ftrong, in the firft Chamber 
(Plat. IV. Fig. bbb b ii), when the Door of the 
Afh-hole (c), and the Funnel (6444) of the Cham: 


ber is quite open, and when the iron-Slider fufpended - 


with Chains (6. p p) does not hinder the Fire from 
paffing freely from the Tower into this Cavity. But 
the clofer the Funnel is fhut, together with the Door 


of the Afh-hole ; the more the Violence of the Heat | | 


diminifhes: And this will be foon effected, if the 
iron-Slider fufpended with Chains, is let down in part: 
For the Fuel contained in the Tower, burns at leaft 
as high as the Space between the lower Edge of the 


áron-Slider and the Grate (d). Obferve befides, in 


thofe Operations, wherein the round Hole (1) of the 


Door is ftopt with a Plug (m), that when the ftrong- 
eft Fire is required, this Hole muft not be kept long ^. 
open: Becaufe the Air rufhing violently through ity = 


foon cools the Bodies put into the Cavity. The Ope- 


ration mentioned ($ 243.) may be performed in eu 


fecond and third Chamber, in, and at the fame Time; 


and with the fame Fire, as they are in the firft Cham- — 
ber: For the Fire penetrates from the firft Cavity 


into the fecond, and increafes when the Funnel. 
(2222) erected on it is opened. But before you. T 


* 'Therefore the iron-T'ower mentioned page 88. is more fafe, 


becaufe the Groove at top may be filled with water, or Lute mixt . - 


very thin with water, which will effectually hinder any air Or 
fmoak from getting through. . 2 VEM 41 
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Co this, the Funnel of the firft Cavity muft be thut 
as much as that of the fecond is opened. By the 
fame Means, you may hinder the Fire, which ferves 
for the Operations made in the two firft Cavities, 
from going out through their Funnels, and you force 
it out, onthe contrary, through the third Cavity and 
through its Funnel (5 55); that it may alfo a& upon 
the Bodies placed in that Cavity. For the more the 
Funnel erected upon the third Cavity is open, the more © 
one or even both Funnels of the other two Cavities 
muft be clofed. Thence it is plain, that you cannot 
kindle the ftrongeft Fire in the third Cavity, unlefs 
there be one equally ftrong in the other two; and 
that on the contrary, the Heat in the third Cavity 
may be rendered lefs, by clofing its Funnel ; though 
it be violent in the others. The fame is true of the « 
fecond Cavity, with regard to the firft. Finally, you 
cannot make the ftrongeft Fire under the Muffle 
placed within the upper Door (2) of the Tower, un- 
lefs you have an equal Fire in the firft Cavity, which 
Fire may confequently be increafed, by fhutting the 
Door quite againft the Muflle (e), and diminifhed 
by opening it; there being mean while an equal 
‘Heat in the firft Chamber, and in the followin 
ones. The reft will eafily be learned by. Practice. - 


III. Of the other Utenfils of Affaying. 


245. Aflayers make ufe of four Sorts of Tongs. 
the firft (Plat. IV. Fig. II.) confifts of two iron- 
Legs, two Foot long, as many Lines thick, joined 
together in the Middle with a Rivet (a), fo as that 
they may be fhut and opened fteddily. “Let the fore 
Part of thefe Legs wherewith the Veffels are laid hold 
of, be curved on theinfide(d) intoa Semi-lunar F igure s 
and let the hinder Part have two Rings (c) to manage 
the Tongs with. This Tool ferves to draw the Tefts 
and fmaller Crucibles out of the Furnace. 

246. The fecond kind of Tongs are made of a 
Plate of Steel, hardened to a Spring-temper. Let 
them be fix Inches long, almoft fharp in the fore Part, 
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and well polifhed (Fig. Il ). With shat you take up 
the metallick Grains remaining in : inis Senis) and | 
‘other minute Bodies. . - 
247. Thethird kindof Tongs (Plat. IV. Fie IV. p 
. adapted to melting Crucibles of a middle Size, three 
Foot long, having very ftrong Legs, and as to the 

reft made like the firft ($ 245); except that each of 
the Legs muft be bent downwards at their Extremi- 
ties, into a fort of Beak, fome Inches long, and one 
Inch and a half broad ; that the Sides of the Cruci- 
ble being fqueezed faft between thefe, it may be held. 
fteddily. ‘Thefe ‘Tongs are chiefly ufed, when Me- 
tals melted in Veffels: of a middle Bizey are to ^ 
poured out into Moulds or Ingots. . 

248. The largeft Veffels, containing: a great siii 
tity of Metal, are more -eafily cracked in the Fi ire 
than the fmall.ones ; and their Cracks, if ‘they do 
not proceed from the Moiftnefs of the Tile fet under. 
them, are always found in the higher and larger Part. 
of the Veflel, and. moft commonly rub-from the Top 
towards the Bottom, feldom tranfverfely. "To be . 
able to take fuch Veflels fafely out of the Fire;:you' — 
.muft have Tongs ftronger and longer (Fig. V.) than | 
the foregoing ($ 247). Let one of their Legs be . 
curved a fmall Matter at the End, and-end ina ftrong; — 
Semi-circle eight Inches in Diameter, and fofixed, as — 
that it may: make half right Angles with the Leg of. 
the Tongs (2): Let the other Leg be curved in | the r 
fame Manner at'the End, and have at its Extremity 
two Semi-circles like the foregoing, but fo fituated. | 
- "among themfelves, and with regard to the foregoing, — 
- that they may be diftant from each other about one P 
Inch, fo that there may be a' Space in which the Semis - 
‘circle ofthe other Leg may bereceived (2): The Effet i 
of this Stru&ure is, that fmall and large Veffels may — 
‘be managed with them. | "The Veffel to be taken out, "d 
is laid hold-of a little below’ its upper Border, with |. 
the: curved "Exttemity of thefe Tongs, which muft ' 
be firft heated. juft red hot in the Fires and being — 
‘thus furrounded. with a whole Circle, is fafely taken 
out of the Fire. |» . 249. When | 
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- 249. Wher the Matter put into fmall Vefiels is to 
be ftirred s you muft make ufe of an Iron-Hook; 
two Foot long, and one Line and a half thick (Piz¢: 
IV. Fig. Vl) It is proper to have two or three of 
thefe Hooks ; that is, as many as there are Veffels to- 
gether under the Muflle, with the Matter to be ftirred; 
that you may not be obliged to ufe the fame Hook to 
für them all, and that the Matter in one Veffel may 
not be fpoiled by Particles of that of another, which 
may happen to ftick to the Hook : For you havé 
not always Time enough to beat off with a Hammer, 
or to file off the adhering Particles. | 
250. When Afhes muft be removed from the Con- 
vexity of the Muflle; or when Vacuities and Inter- 
ftices happen to be between the burning Coals, that 
render the Fire unequal; you fometimes introduce 
into the Hole of the Affay-oven (Plat. III. Fig. f. p) 
anIron- Rod (Fig. VII), wherewith youthrowthe A fhes 
down, and make the burning Coals fall together. 
.251. The Matter in the Crucible is to be ftirred 
with the Iron-Hook (Fig. VIII.) di 
252. When Operations -are to’ be made in the 
larger kind of Tefts, it is proper to have a ftirring 
Iron (Fig. IX.) four Foot long, with which you either 
ftir che Mafs, or take out the more clammy Scoria’s. 
253. When the Grates are ftopped, you clear them 
with the Hook (Fig. X.) the Size of which is felf- 
evident. «EV | : 
254. The fmall Iron-Ladle (Fig. XI.) fix Lines in - 
diameter, well polifhed, and having a Handle two 
Foot long, ferves to put Bodies, which muft be pre- 
vioufly broken fmall, into the Veffels, efpecially füch 
Veffels as are under the Muffe. You mutt have a 
larger hollow Ladle, whofe Figure is fufficiently 
known, to melt Lead, Tin, €2c. in a gentle Fire. 
255. A ftrong Fire, if you look at it too long, 
not only dims your Eyes, but alfo hinders you from 
obferving: diftinétly the feveral Changes of the Bodies. 
To remove'this Inconveniency, you muft provide a 
fmall Board; made of the drieft Wood, and one Foot 
heal H both 
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both in Length and Breadth; that it may fcreen your 
whole Face.. t has.a Handle one Foot and a half 
long: And.a Slit is:cut in the Middle of it horizon- 
tally, one, Line and a half. broad, divergent towards | 
the other Side of the Board, to be turned againft the 
Fire, and. fufficiently. extended _each..way,; that 
there may be a larger Field for Vifion, and both Eyes — 
may at once eafily diftinguifh the Objects... We will | 
call this Inftrument a. Screen, through, the Slit of ) 
which the Workman may fee, without any Appre- 
henfion from the Fire, or from the Sparkles that fly, 
and thus fafely contemplate his Object. (Plat. IV. 
...256. To kindle the Fire, you muft, befides the 
.' {mall Hand-Bellows, havea larger double Pair of Bel- 
lows, three Foot long (Plat. V. Fig. 1), fach.as are 
ufed.by Goldfmiths and Farriers. .. Let them be fup-: _ 
ported by a wooden-Frame, fo well fitted, as that: 
_ they may at Pleafure be raifed up, and let down be- 
fore and behind, about the Height of one. Foot. The 
StruCture of this Inftrument isfufficiently known, from 
the above-mentioned Figure, If thefe Bellows lie by — 
unuífed, they. muft be kept ftretched, and every — 
Quarter of a Year rubbed, with Neat’s-foot or Train 
Oil: for, this. being neglected, the Leather cracks 
foon, and the Ligaments grow ftiff; which occafions 
a weak and unequal Biaft. ^ Mmm 
257. Some, inftead of Bellows, ufe an Eelipyle,. | 
which is a hollow Ball, made of a Plate of Copper, . 
and about fixteen Inches in Diameter, having an open. 
Pipe coming, out of it, in the Direction of a Tan- | 
ent, and nearly fuch as is put ona large Pairof. | 
PS Af you fet this Veffel two thirds full of - 
Water, on the Fire, fo that. the Water within may - 
boil ftrongly ; and then dire& the Aperture of this. 
Tube towards the Fire to be blown; a Blaft rufhes 
out of it, and blows the Fire with great Force.. 
However, you muft forbear ufing this Inftrument, — 
when Copper is melted without a’ Veffel, and is 
collected in the Bed of the Furnace (§ 240): the ~ 
, AN | more, Í 
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more, becaufe it is not uncormon to fee large Drops 
of Water fpouting out of the Tube of the Eolipy/e *. : 
“258; When fmall Pieces of Metal are to be melt- 
ed; the beft Way to do it, is to put them upon a hard 
Piece of Charcoal, with a fmall Hollow made in it; 
and then dire&t the Flame of a Lamp having a large 
Cotton, upon the fmall Mafs of Metal to be melted, 
by blowing it thereon with a fmall crooked Pipe: 
For by this'Means, 77oz itfelf may be melted without 
any Apparatus : Which fucceeds ftill better, by ad» 
ding Borax. Let the Pipe, with which this is per- 
formed, be made of Copper, and let it have in its 
bending Part, a hollow Globe one Inch in Diameter,’ 
through which the Wind is to pafs, that the Moif- 
ture of the Breath gathering into fmall Drops may 
be colle&ed within the Cavity of this Globe, and not 
reach the fmal] Flame, and hinder the Action of the’ 
Fire. Let the lefs Aperture of this Tube through 
which the Wind comes out, be fo fmall, as to admit: 
hardly the fmalleft Needle. This is called the ce- 
menting Tube, or Blow-pipe. | | 

259. The Load-Stone is often fufficient to difcover 
Iron: For want of this Stone, you muft have Recourfe, 
for that Purpofe, to a long and tedious Apparatus. 
Therefore, the Affayer ought to be provided of one 
well armed, and keep it loaded in a dry Place. 

260. You mutt likewife be provided of an Zi, 
the upper Surface of which muft be perfectly well 
polifhed, and about one Inch íquare, with a fmall 
Hammer adapted to ir: Both thefe muft always be 
kept perfe&ly clean, left they fhould be fpoiled by 
Ruft and Dirt, and contract Furrows: Otherwife, if 
the Metal is' vitiated, or ‘any thing goes from it, it 
hinders mary Operations, efpecially that Separation: 
of Gold from Silver, which is called Quartation, and 
fhall be explained in our pra&ical Part, s 

*- A very cheapand ingenious kind of Bellows have been newly 
invented by Mr; Z7::204/2, Captain of Mechanicks, £c. to the King 


of Sweden, a pagicular Defcription of which is to be feen in Philo. 
Tranf. N° 448, to which 1 refer the Reader. | 
DO H 2 261, How- 
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boy. EN tia he that purfues the Art of Affay- | 


ing, can. never be without, an Anvil, large Ham- . 


mers, a Vice, Files, Wedges, &c. hut, thefe, being 
fo well known, want no Defcription. | 

..262. It remains, that we fhould examine and g give 
an Exact Defcription of the Ajay Balance, and the 
Manner of correcting the Defects of it; becaufe 
it is an Inftrument of the utmoft Importance in 
docimaftical Operations, and ferves to determine ex- 
a&ly the Weights of minute Bodies. 

263. Let this Balance be made of the beft Steel : 
For it may be conftruéted much better of this Metal, 


which mutt. be of the hardeft Kind, though. dn ficin , 


ently traétable, than of any other, Matter. Befides, 


Steel is not fo eafily fpoiled with Ruft, as Iron; and it, 


is. more apt than other Metals to take a perfect. Polifh, 


which at the fame Time prevents the Ruft. Mean- | 
while, let the Steel to be employed for this, be.tem- . 


pered a little fofter than a perfect Spring; thatit may - 
return to its State, when flightly bent ; for it. cannot 


then eafily RU Faults, and if it does, they may. 
be eafily mended. | 


264. The Structure of. the Affayer’s ‘Scales. is. | 


hardly different from that of common. Scales, other- | 


wife than by its Nicety and Smallnefs, The longer 


"the Beam of it (P/at. V. Fg. II.) is, the more {mall : 
Faults will be fenfible in it: Therefore, the. longer | 
muft be preferred to the fhorter. However, ten or. _ 
twelve Inches are a fufficient Length. Letthe Thick- - 


nefs of it be fo very {mall, that two Drachms may 


hardly be hung at either of its Extremies (ab), with- - 
out its bending. For the largeft Weight put upon it. . 


feldom exceeds one Drachm. . The HS Surface of | 
this Beam mult be altogether without Ornaments, — 
- which do but increafe the “Weight, and gather Filthi- 1 
nefs. The Beam is fufpended in a Fork (Fig. lI.) - 
the two Legs of which are fteel-Springs joined at Top, | 


but kept together below with a brafs, pliant Clafp — 


(Fig. IV) parallel, and two Lines and a half diftant | 


from each other, This Clafp being taken off, and - 
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the Legs of the Fork being ftretched out, the Axis 

of the Beim may be put into two Holes (22) made 

for that Purpofe at the Ends of the Legs, or be taken 
away from them.  Leta very fharp Needle (¢) be 
fixed in the Head of the Fork, (tanding perpendicu- 
larly downwards, if the Fork is fufpended, and fo 
Jong, as that it may almoft touch the Top of the 
Tongue of the Beam (Plat. V. Fig. If. c) put into 
the Fork, when in Equilibrio. ‘This Needle is the 
Mark of the Eguilibrium ; and that the Artift, who 
ftands over-againtt it, may be able to obferve this, 
the Legs of the Fork muft be broader in that Place, 
and Have an Opening two.or three Lines (4) wide. 
However, this Fork may be adorned at Pleafure ; 
. provided the Motion of the Balance is not hindered 
by fuch Ornaments. Then take two Scales made of a 
thin Plate of Silver, almoft flat, one Inch and a half 
in Diameter, hanging on three {mall filk-Strings, al- 
moft as long as the Beam, tied together at Top with 
a Silver Hook, in form of an S, and hang them to | 
the Extremities of the Beam. A fmaller * filver Dith, 
fomewhat lefs than one Inch in Diameter, belongs to 
each of .thefe Scales (Fig. V.) You firft put into 


thefe Difhes, with a Pair of Pincers, the Bodies to be 


weighed, or with a Spoon or a {mall Shovel, when 
they are pounded, and then you put them into the 
Scales : ‘Therefore the fmall Difhes mutt be perfectly 
equal in Weight. We ufe them, that Bodies may be 
more conveniently put into and taken out of the 
Scales, and that thefe, which are vaitly thin, may 
not be bent, foiled, and fo be rendered falle by wip- 
Bi | | 
265. This Balance (§ 264.) is fufpended on a 
moveable Brafs or Copper-Support, which confifts of 
a Pedeital (Fig. VI. 2), and of a Column fet upon - 
it (2) about twenty Inches high, at the Top of which | 
 €omes out a right Angles an Arm (c) one Inch long. 
At the Extremity of this Arm, put a fmall Pully ( f) 

* Or if made of Steel blued over Charcoal they arelefs apt to 
wear, | 
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three Lines.in Diameter: Put another at the Top of 
the Column (e), and a third near the Bottom of it 
(4): All which Pullies: muft turn very eafily on their 
Axis. © At the Diftance of one Inch and a half below 
the upper Arm, let another Arm one Inch and a half 
long -(g)'come, out of the Column at right Angles, — 
having a Hole through it (5b) two Lines long, à 
quarter of a Line broad, and placed perpendicularly 
below the Pully ot the upper Arm ( f), to receive à . 
{mall Plate (7), one Inch and a half long; and of fuch 
Breadth and Thicknefs, as that it may freely move 
up and down, and yet not have too much play within 
the Hole. Morcover, let this Plate havea {mall Hook 
at each Extremity, ; ho QwENL ode 
266. And as fuch a Balance is very ticklifh, and 
will hardly ftand ftill in the open Air, and becomes - 
falfe, when fpoiled with Duft: tt muft beput, together _ 
with its Support, into a fmall Cafe, baving Glaffes at 
Top and all round it, that you may fee what is with- — 
in. The Size of fuch a fmall Cafe is evident; and |. 
muft be füch, as that the Balance fufpended on its — 
Support, may be conveniently placed and turned in 
it. The Windows of the right, left, and fore Sides 
of it, muft be made in fuch Manner, that they may 
be opened and fhut without any great fhaking of the — 
Cafe, The Bafis. of it muft bea Draw, two Inches 
high, equal in Breadth to the Cafe, jutting out in the - 
- fore Part four or five Inches beyond the Front ofit, | 
and eafy to be drawn out and thruftin again. | In | 
this Draw you muft put the Weights, inclofed. in 
their little Partitions, a fmall Pair of Pincers, a {mall 
Shovel, or a Spoon, wherewith to put the Powders © 
jato the fmall Difhes of the Scales, and other Things, . 
if any are requifite: By which Means, you will have. 
all thefe Inftruments at hand, ana keep them perfectly” | 
clean (See (Plat. V. Fig. VIT.) x S00. T0 Sog aa 
267. The Apparatus we have hitherto defcribed 
($263— 266, is difpofed for ufe in the following Man- — 
ner. Pafs a Silk String over the three Pullies of the: 
Support (Fig. VI. ef d), and tie it at its upper Excre- 
| E 
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mity to the finall Hook: of the Plate (7), which is. 
then introduced into the Hole of the inferior Arm (5)-- 
Then you put the Support ($ 265.) in the Middle of 
the fmall. Cafe ($ 266),-and you pafs the other Ex-- 
tremity of the ülk-String below, through a Hole 
bored in the Middle of the lower Border of the Frame, 
containing the Window in the fore Part of the Cafe, 
and faften it to. à Weight of a few Ounces (K), re- 
duced into.a cubick Form. | Next to this, you mutt 
fufpend the Fork of the Balance (Fig. II.) on the in- 
ferior Hook of the Plate (;) Fig. V1). By this means, 
if you move backwards. and forwards the Weight 
faltened to the String (K), placed upon the Top of 
the Draw, that juts out beyond the fore Part of the 
Cafe, the Balance withiniseither lifted up, orlet down. 
But you muft put the Bodies to be weighed, and the 
Weights themfelvesin the fmall filver- Dithes ( Fig. V); 
and you putthefe, when loaded, intotheScales, through 
the fide- Windows, which muft be opened for that 
Purpofe. When any thing is to be added to, or taken 
out of them, you do it-with the fmall Pincers, or, if 
itis Powder, with the fmall Shovel or Spoon. How- 
ever, you mult let the Balance down, every Time 
any thing is to be added, or taken away; that the 
Scales may reft upon the Bottom of the Cafe: But. 
then yon mut íhut the Windows, before the Balance 
is lifted up again, efpecially if the Air is not perfe&- 

y calm (Plat. V, Fig. VII.) | 
268, To fee whether the Balance ($ 264.) is ju(t, or 
no, you mult interchange the fmall Difhes. . "haz is, 
you firft put the faid Dithes into rhe Scales, and litt up 
the Balance, to fee whether it is in Equilibrio, or 
not: If not, you will procure the Equilibrium, by 
adding granulated. Lead to the lighteft Difh. This 
Equilibrium once obtained, you puc the Difhes in the 
Place of one another, and again lift up the Balance : 
If it keeps ftill in Equipoife, it is a Sign of its being 
jut: But if, after the Permutation of the Difhes, you 
no longer find the Balance in Equili)rio ; itis a fure 
Sign of its being faulty. Moreover when, the Ba- 
| H 4 lance 
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lance being elevated, you feethe Beam moving in the 
Fork, not only up and down, but alfo fide-ways, 
this likewiie fhews a Defect in the Balance. "You | 
muft befides reckon it one of the Faults of your — 
Balance ; if, when having lifted it up, and put it in. ' 
Equilibrio, you lower: one. of the Scales "with your . 
Finger, and this does not return to its Equipoife, . 
when the Finger is removed: If this be the Cafe, - 
your Balance may indeed be right, as to the Length | 
and Weight of the Arms of the Beam, but it can 
hardly be reftored to an exact Equipoife, whence it E. 
is lefs fit to weigh any thing exactly; ^^ - 
269. But it is not enough to have known whether 
a Balance was juft or defective: We muft likewife be _ 
, able to correct the Faults detected in it. You niuft | 
then above all know the Caufes of the Defects; that, — 
by removing them, the perfect Exa&nefs defired may _ 
be obtained. Nay, the Aflayer ftands in greater 
Need of knowing how the Faults of a Balance are ;] 
corrected, than the Manner in which the Balance is _ 
made; becaufe, by mending, he at laft obtains khe. 
Ícrupulous Exa&ncfs requifite in'docimafticalPonde- — 
rations... Let usthen take this Point in hand.’ JRirft, 
it is a teafing Fault in a Balance, when it cannot ei-- » 
ther .be reduced toa Situation perfectly Horizontal, — 
or, when being reduced to it, and either of its Scales ; 
being lowered, it is not immediately reftored to its 
‘firft State, by the Removal of the Power that lowers _ 
it. » This fhews that the Axis upon which the Beam Ü- 
_ of the Balance is fupported, is in the fame horizontal "1 
Line with thofe Points to which’ the Powers are ap. - 
plied. » To correct this, take the Beam out of the | 
Fork, and, with a Pair of Pincers, lower a little the 1 
ringed Extremities (¢ 4) of ‘the Arms, with’ füch T 
"Evennefs however, that a Thread, extended ffomr one - 
Ring to the other, along the Length'of the Beam, | 
may be oncither Side at right Angleswith the Tongue | 
of the Balance, which muft be proved by applying to - 
i a Square. 2.. But if the Balance, put in Equilibrio, | 
docs not eafily change its Situation, with a very {mall - 
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Weight added on one Side; it fhews, either that the 


Axis is not fnfficiently acute, or that the Holes of 
the "Fork in which the Axis turns, being too nar- 
row, refift to the Motion. of it; or, in fhort, that 
the Axis is placed too high above the horizontal 
Line, drawn from one of the Rings of the Arms 
to the other. The two firft Faults are very 
eafily mended, by either fharpening the Axis or . 
widening the Hole. As to the third Defeét, as 


the Axis cannot be removed, the Rings mult be 


elevated : Which may be done in the Manner 
mentioned (N° 1). 3. ft is a Fault in a Balance, 
when, ‘being equipoifed, it does not ftand the inter- 
changing of the Powers; or if, the Powers being re- 
moved, it declines on either Side; This fhews, when 
the Scales and Difhes are equiponderous, that either 
one of the Arms of .the Beam is fhorter than the 
other, or the one out-weighs the other, or that the 
Defect. proceeds from both Caufes. ‘Therefore, to 
correct it, you muft firft lift up the Balance unload- 
ed, and, if it is not in Equilibrio, let the Equipoife 
be reftored, by putting Grains of Lead into the 
Scale. ‘Then put die fmall Difhes into the Scales, 
and if the Balance does noe remain in Equilibrio, let 
the Eguilibrium be again reftored by putting granu- 
lated. Lead into the {mall Difh, not into the Scale. 
This done, if the Difhes can be interchanged, without : 
altering the Equilibrium; itfhews, that you muft 
take as much matter from one of the Scales, with a 
Whetftone or a File, as you have put Grains of Lead 
in the other, to obtain an Equilibrium: For one is 
heavier than the other: Which Inequality is moft 
commonly occafioned by Dirt, or Roft. But if you 
cannot interchange your finall Difhes, and preferve an 
Equilibrium, you may be furé' that one or the other 
of the Extremities of the Beam, and even that which 
goes down alter the interchanging of the Dithes, is 


fore, this Arm muft be made fhorter : Which 1s done, 
by preffing foftly, and a {mall Matter towards the 
: | NC Axis, 
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Axis, »with,a delicate Pair of Pincers, the fmall 
ringed Bow which is at the Extremity of this Arm; 
Taking care mean while, not. to raife. or lower at 
the fame Time the Extremity of. the Beam: Other- 
wife.it would be but fübftituting the firft (Ne 1.) or 
the fecond (N° 2.) Fault, to the Fault corrected. — 
Therefore, this being done, take away the. {mall 
Difhes, and, by taking fomething of the granulated 
Lead, which you had put before into the other Scale, - 
reftore the | Equilibrum, which had been wanting all 
the while: For thenthe Arm of the Beam, which had 
been raifed before, will certainly be lowered. - Then : 
again put the fmall Difhes into the Scales; and, if you 
do not find an Eguili;rium, reftore it, by putting 
granulated Lead into either of the Difhes ; Which — 
done, interchange the faid Difhes ; and you will fee, 
from the want of Equilibrium, which of the Arms of 
the Beam is ftill longer than requifite : If you find 
it to be fo; mend the Fault as before, that is, by 
fhortening the lowered Arm, or by lengthening that. - 
Which is raifed, having always an Attention to the 
Cautions already prefcribed. Repeat thefe manual . 
Operations over and over, till the Balance, unloaded, — 
and equipoifed, either of itfelf, or by Means of granu- 
lated Lead. put into either of the Scales, may undergo 
the interchanging of the fmall Difhes, without difturb- 
ing the Equilibrium: For then both the Arms of the — 
Beam will be of equal Length. If after that, the firft — 
Defect, that confifted in the Inequality of the Scales, _ 
remains ftill, it may be removed in the Manner above- . 
mentioned. The Caufes of the other Faults, being 
more fenfible, may of courfe be more eafily mended: - 
Therefore, we leave it to the Skill of the Artificer, - 
to dete£t and correct them. iau 
270. 1 fhall, in favour of fuch as would try to 
make the Scales themfelves, add the following Di- — 
rections. 1. The whole Beam, together with its 
Tongue, muft be cut out of one and the fame Plate. - 
of Steel: For any foldered Bit may be eafily fepa- 
rated, becaufe this Beam mutt be worked with extra- , 
j | i ordinary | 
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prdinary-Delicacy. 2. The Axis, being a very fine 
Peg, muft be faftened with Solder, in the’ Hole 
pierced in the Center of the Beam : Which is very 
eafily obtained, if you cover over with a thin Lamina 
. of Gold, the: Middle of the Axis which is to go 
through the Center of the Beam: For 5/ee/ may be 
foldered. with Jrou by means of Go/d, in a gentle Fire; 
otherwife you muft ufe a more violent Fire, whereby 
the Axis is eafily deftroyed. 3. To temper the Beam 
you muit firft, when it is white hot, extinguifh it in 
cold Water, and then rub it all over with O;/, and 
keep it upon the Fire, till the O7/ is burnt and con- 
fumed : And if you do this two or three Times over 
in the fame Manner, you will at laft give it a fpring- 
Temper. However, you muft do this, before the 
Beam is quite worked, Next to this, you muft make 
again the Extremities of your Beam white hot, at a 
Candle; that, being made a little fofter by this Means, 
they may be. bended without Difficulty; and in Cafe 
of Neceflity be lengthened or fhortened, to be cor- 
rected. 

271, If the Fault of the Balance confifis in the Ine- 
quality of the Arms, asto their Length or Weight, and 
if it. is good in any other Refpe&t, and you have not 
Time to mend the Fault previoufly : You may ule it, 
mean while, in the following Manner. Put the Bo- 
dy to be weighed in one of the Scales, and put in the — 
other, Weights to an Equipoife : Then mark exactly 
the Sum of the Weights : And then interchange the 
Powers, without howeyer changing the fmall Difhes : 
Mark likewife the Sum of the Weights, to be added 
for the procuring of an Equipoife, which will cer- 
tainly be different from the foregoing Weights: Then 
multiply the Quantities of both thefe Weights by 
each other, after having firft reduced them into very 
minute Parts, as for inftance into Drachms: And 
finally, extra& the fquare Root of the Produce of this 
Multiplication, which will mark the true Weights of 
the Body in que(tion. : $ 
ue MS, 272. As 
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272. As the Aflayers’ Scales hitherto ($ 263--271.). 
defcribed, and made as delicate and nice as is re-- 
quifite, cannot without Detriment bear above two” 
docimaftick Centners, or Drachms; you muft have 
another fomewhat ftronger Balance, that may be 
loaded with a few common Ounces, which ferves to. 
weigh the feveral Fluxes, the dditions, Lead and. 
Ores, efpecially thofe of Copper, Iron, Lead, Tin, 
€9v. Let this likewife be made exact, and fufpended | 
on a Support. | | oly V 
273. As many kinds of Weigbis are ufed by Ar- - 
tificers that work in Metals, to weigh them, fo many — 
qmuft the Affayer have at hand, becaufe he is much — 
more taken up with his Art than any, and muft not 
be obliged to confume his Time in arithmetical Cal- | 
culations, for the Reduction of his Weights. But | 
the Weights which are properly called Affayer's | 
Weights, are a thoufand times fmaller than common 
ones ; becaufe, the Portions of Metals or of Ores | 
examined in docimaftical Operations are extremely 
{mall. | d^ 
274. The Metallurgifts, who extra& Metals out 
of their Ores, ufea Weight divided into a hundred © 
equal Parts (they call them Pounds) the whole of - 
which they call a Cenéner, or an hundred Weight.” 
. The Pound is divided into thirty two Parts called © 
balf-Ounces, (in Gerinan oth); the half Ounce again, 
is divided into two Quarters, and the Quarter into as | 
many Drachms, called in German Quintleit. There — 
is hardly any further Subdivifion of the Weights, 
ufed in large Works. However it is proper, that. 
the Affayer fhould alfo have a Drachm divided into. 
two equal Parts; becaufe he muft fometimes have - 
regard to fuch minute Quantities. Finally, to be 
able to weigh all the Parts of aCentner juft mentioned, _ 
you muft have at hand as many different Weights, as _ 
are requifite, to compote from them each of the Parts | 


of the Centner. ~~~ 
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ove ou muft therefore have at hand; 
dad t A Centner weighing — 100) 
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275. The Divifions and Denominationsof Weights: 
hitherto given ($ 274.) are equally ufed by Affayers 
and Metallurgifts; with this Difference however, that 
the Centuer of Metallurgifts contains one hundred: 
common Pounds; whereas that of the Affayers con-: 
tains only one real Drachm, to which the other Parts 
are afterwards proportioned. | 

276. Asthen the docimaftical Weights are divided: 
to fuch a Degree of Minutenefs (§ 272), and fo vaítly 
different from the common ones; the Aflayer muft) 
be able to make them with his own Skill, which: 
we muft now teach him how to.do. 

. 277. Thele Weights ($ 274.) are made of {quare 
Silver * Plates, of fuch a Size, as that the Mark. of 
each different Weight, may be put upon them. Let: 


* If you do not care to beftow S/ver on your Weights, thin Pieces 
of fine Solder will do as well. | 


us 
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us firft take for a Bafis one Weiglit, being about (wo 
thirds of a'common Drachm, and let ft’ be marked 


(64.15.) Then have at hand granulated Lead, 


wafhed clean, well dried, and fifted very fine : Put 
as much of itin ohé of the fall Difhes'o£ tlie Affay- 
balance, as fhall be neceffary to equipoife tlie Weight 
(64. 15.) juft mentioned, which is in the: oppolite 
{mall Difh. This done, take out’ of the Dith the 
Silver- Weight, and put in the Roort of it half of the 
granulated ‘Lead § fo'that a perfect Equilibrium may 
be obtained. The pour the granulated Lead out of 
each fmall Difh, and inftead of it put another Silver- 


Weight already made, like the foregoing, being a ~ 


little heavier tban"half of it, and mark it (32. ib. y 


taking great Care, that not the minuteft Parc of the 
granulated Lead remain ‘in the fimall Dith. -Tf this 
fecond filver- Weight exceeds’ by much that of the 
granulated Lead being ftill in the other fmall Difh ; 

you muft take a little from it, with à delicate’ thin 
File: And if it exceeds it but little, "ufe' a fmall 
Whetftone, that will rub off but a little'at. a time, 
comparing your Weights pretty often, till you render 
this perfectly equal to. the granulated Lead’ Then 


interchange the {mall Difhes ; that, if the Balance’ | 


has poffibly been vitiated, or any Error committed, - 


it may neceffarily appear. Go on in the fame Man- 


ner, till you have made all the {mall Weights. But. 


if you finally will have one entire Hündpei. ; add. to - | 


the Weight. 64. /j. one of 32, and another "of. 


4. lib; and taking them together, make one larger 


Silver Plate of equal Weight with them, and mark it: 
(100 4.) Thus you will have a fufficient Number © 
of Weights, out of which you will be able to com- 
pofe all the Parts of the Hundred, by mena ATE 
them. ^| 
4278, X00 vill ofteà want a centner-W eight larger 
than the common Drachm, which may likewife | be - 
eafily madeof one Size, according to the Rules ($277.) ^ 


! 


above -prefcribed. - However, it is proper that this - 


Weight oe proportioned to the fmaller Centner, and” 
to 


/ 
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to its Parts; that for Inftance it fhould be exa&ly 
the Double or Quadruple : By which Means the lef- 
fer Centner, together with its Parts, ferve to deter- 
mine alfo the Parts. of the larger, . | , 

279. You will find out, whether the Weights are 
made exact, or. have contracted Faults in: the ufing, 
by comparing the Centner, or. its larger Parts; with 
the lefler ones: For. Inftance, the whole Centner, 
with 64, 32, and 4 4d. the 64.4. with 32 Jib. and 
with two 16 4d, and foon. It is then proper to have 
two Weights of each peculiar Part of the hundred /2. 
Which is the more eafily done, becaufe in the making 
of the Weights, it is a moft tedious Work to deter- 
mine the right Quantity of the granulated Lead : 
Which being once done, it is an eafy Matter to pre- 
pare two Siver-Plates equipoifing the fame Quantity. 
of granulated Lead. | 

280. Put thefe Weights ($277, 278.) into a fmall 
Cafe or Box, that may be fhut, and in which there 
are for each of them proper and neat fmall Partitions 
contrived, and lined with Leather or Cloth: That 
every one may immediately be found, and that many 
of them being put together in one and the fame Par- 
tition, may not rub againft and wear out-each other, 
whereby they are very eafily fpoiled. 

' Scholion. In the making of the Weights (§ 277.) fome 
ufe to determine the fmalleft of them firft, and then to ar- 
rive at the hundred lb. by multiplying y. but then an ia-. 

fenfible Error. committed in the fmalleft Weight, becomes 

very confiderable, as it is multiplied over and over, and | 
you lofe all your Labour. On the contrary, if you firft - 
determine the large Weight, as fome ufe to dos you bave 
much ado afterwards to find out the fmalleft : For it is 
hardly poffible to proceed with: dividing into two, from 

100 19 25,.and more. This is the Reafon why I begin 
from 64 lb. not making any Weights of 50, er 251b, 
beecaufe they may eafily be obtained by the Combination of 

_ the otbers. 3 Ex) 

281. The common hundred Weights varies accord- 
ing to the different Places: For it often contains more 

| than 
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than 100 i7, and, molt commonly, it is cartiéd to» ne 
hundred and ten. Therefore, when:the-Docimaftical 
Operations muft be adapted to the Proportion of the 
Common Centner, you. muft add as many: Pounds to: 
the. docimattical, ioo: Jb, as the, common hundred 
. Meight.contains above.one hundred Pounds; 5. 

., 282. The Workmen, to. determine tlie Weight of 
Silver and Gold, ule one-half Pound, oma Weight-of 
eight Qunces, whichithey call. ark; and divide: it: 
varioully, To affay Silver-Coins, and. Copper mixte: 
with Si/ver, they. divide the. Mark -into. 16. half 
Ounces, (X,ofb). "Lhehalf Ounce into four Drachms, 
(QQhuintlein) ; the Drachm into. four Penny-weights 
(49), (3üfenmnige) s. and finally, tbe dw: into two 
dwi, (Apeller): this Weight is called Nummplarium; 
Joteneniae QDetoicbte),. or Penny-weights © 5 0e 

283. lt will not be neceffary to havevat hand they 

Weight juft defcribed.($,282.) if you.cam fubftitute to - 
it a Weight of fixteen Pounds of the docimaítical 
Centner. ($ 274, 277.) for if this reprefents the entire: | 
Mark; in that Cafe each Pound of it will be equal | 
to half an Ounce of the Weight ($ 282.)5 eighthalf 
. Ounces will be equal to one Drachm; tworhalf Oz. | 

equal to one dw/, and at laít one half Ounce be equal - 
to one + dwt, Ke wt aedi 

284. To temper- Silver with Copper, the Mark is | 
likewife divided into fixteen half Ounces, as($.283.).- 
But the half Ounceis then divided into eighteen Parts; 
which they call Graza or Grains, but Georg. Agricola, ini 
betterLatin, calls them Quaternas Siliquas, andfinally* 
the Grain is divided-into four. Quarters... Therefore 
in tbis Cafe, the greateít Weight is the 7Mar&; cor! 
. half Pound, which weighs about half a Drachm of the 
common: Weight: The:fecond.is half- Ounces, the? 
third. is four; the fourth two ; the fifth one; the: 
fixth one: half of. this, or nine Grains ; the feventh!- 
fix Grains, the eighth three, the ninth two, and the’ 
tenth but one Grain; the eleventh one. half Grainj 
and finally the twelfth one quarter part’ of. a Grain,’ 
There is no. peculiar Obfervation to-be added con=t 
‘cerning | 


is 
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cerning the making of Weights of this kind, befides . 
what was faid before ($ 277; and following). Forthis. 
is as commonly ufed as the foregoing ($ 282), efpe- 
cially in Germany. | ; 
.. 285. In Holland, inftead of the Weights defcribed 
(282, 284). Affayers ufe the Marca Nummularia, 
or Mark of the Mint, which is divided into- twelve 
Penny-weights, and each Penny-weight is fubdivided 
into twenty-four Grains. Now this Mark of the Mint 
"weighs a common half Dram, which is the firft. 
Weight ; the fecond is fix Penny-weights, the third. 
three, the fourth two, the fifth but one Penny-weight, 
the fixth twelve Grains, the feventh fix, the eighth 
three, the ninth two, and the tenth one Grain. 
They make no further Subdivifion. | die. 
286. To temper Go/d with Silver and Copper, they: 
ufe the Caraét-weight (Carath-Gewicht), the Mark - 
of which is divided into four and twenty Caracts 
(Carath), and the Caract into twelve Grains. There- 
fore the firft Weight is here, as in the foregoing, a 
Mark of four and twenty Caraéts; the fecond is 
twelve Caracts, the third. fix Caracts; the fourth 
three ; the fifth two ; and the fixth one; the feventh 
one half Cara& or fix Grains; the eighth three Grains, 
the ninth two, and the tenth one Grain. 

. Scholion I. Befides the Varieties of Weights, hitherto 
(§ 273, and following) mentioned, there are flill a great 
many others different from them: But it is not our Bufi- 
nef bere, to treat of them all in a more particular Man- 
Wer. See G. Agricola. Lib. VW. De re Metallica. 

Scholion I1. 4s the Dutch Mint-Mark. ($285), the 
German Grain-Mark ($ 284) and the Caract-Mark 
($ 286), are each divided into two hundred and eighty 
eight Grains; itis felf evident, that you need have but 
one of thefe three; for twelve Grains of either of thefe 
Weightsmake oue. Penny-weight, eighteen make one balf 
Ounce, and four and twenty make one Carat. | 

287. Any Metalwhatfoever,when pure, mufthaveits 
fpecifick Colour, that diftinguifhes it from the Reft. 

But, Metals being the moft opaque of all known Bo- 
| I dies, 
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dies, the fpecifick Colóur of every ome appears very : 
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288. The Stone adapted for this Ufe ($ 287.) is 
called the Touch- Stone; which muft have the qu^ | 
Properties. 1. It muft be of the deepeft Black, left 
the Tincture of the Metal fhould be hindered, by’ 
fpurious Rays of Light fhining between them. ^ 2.1]. 
niuft be capable of being pretty well polifhed : For’ 
when too rough, the Colours of the Metals rubbed - 
ágainft it, cannot be neatly perceived: And if it is 
too fmooth, the Metals are but faintly and flowiy | 
fcraped by it, efpecially Gold. 3. It muft be neither 
too hard, nor too foft: For Tripoly, Codl- Duft; and 
Tin-afbes rub off the fmall metalline Crufts: So that, | 
in a fhort Time, this Stone, though ever fo hard, a€- - 
quires too great a Smoothnefs: And when'it is^t00 - 
foft, it is eafily ground into a fine Duft; and con- - 
tracts Furrows. | Therefore, black rough Marble, 
- or black foft River- Pebbles, are excellent for that Ufe 
They mult be made into a quadrangular"Prifm;- à- 
bout one Inch thick, and two or three Inchés-long 3 
which is the moft convenient Figure for that Pür-- 
ofe. í y ely Wee OT 
3 289. The. Metals. which are tried in the Manner | 
mentioned, are Gold, Silver, Copper, when pure, or | 
mixt among tliemfelves by Fufion, in many different | 
Proportions. Butin order the better to find out the Pu- | 
“rity and various Mixtures of thefe Metals, whenever | 
they are to be examined; the Maffes to be tried are - 
compared with fmall pure Mafiesof the fame Metals, of 
of Metals mixt ina known Proportion, and defignedly 
prepared for that Ufe, which are called 'T'ouch-need- - 
ls. Now the aforefaid Metals, both thofe pure and 
thofe mixt in different Proportions, are made into | 
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Lamina's one Line broad, one fourth Part of a Line 
thick, and; one Inch and a half long, upon each of 
which you engrave a Mark, indicating their Purity, 
or the feveral Mixtures of the Metals which they are 
made of. |. i, APR EE eh 
- ago. Let us now fhew the Manner of making 
thefe "Touch-needles (§ 289); and firft of all the 
Silver ones. Thefe muft be tempered only with Cop- 
per: But the Proportion is determined by the Mark 
(§ 284.) divided into half-Ounces and Grains. There- 
fore, you mutt ufe for that Purpofe one Mark of fuch 
a Weight, as that it may conftitute a fufficient Mafs 
of Metal for the making of one Needle: Let it then 
weigh, for Inftance, one whole Dram. Then weigh 
fuch a Mark of the pureft Silver, wrap it in a {mall 
Paper, upon which you will write’ fixteen half 
Ounces ;. which will fignify, that the whole Mark of 
this Metal is the pureft Silver. Make the firft Needle 
with this Mais. Next, weigh Gfteen half Ounces of 
pure Silver, and. one half Ounce' of pure Copper ; 
wrap them both together in a Paper, and mark upon - 
it fafteen Ounces, which will fignify, that there are 
in that {mall Mafs fifteen Parts of pure Silver, and 
one of pure Copper. Make of this the fecond Needle. 
Then add two half Ounces of Copper to fourteen half 
Ounces of. pure, Silver; and mark it fourteen half 
Ounces... Make athird Needle of this. Goon thus, 
and proportion the fmall Mafies of Silver and Copper 
for the making of the. other Needles, and put 1n- 
-feriptions upon every one in the following Manner. 
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Let then each of thefe Portions of Metal; as.they : 
are wrapt in a particular Paper; be put feparately in- 
to anew Crucible, never ufed for any Operation; and, — 
adding a little Borax, melt them in a very quick Fire; — 
- which muft be well kindled before with Bellows;-or, . 
"what's ftill better, throw them fuddenly into a white - 
hot Crucible, and, fo foon as they melt, ftir them - 
with a dry wooden-Peg, burnt at the End; and pour - 
them immediately into an Ingot. | This Pufion © 
may as well, and almoft.more conveniently, be made 
with a cementatory Tube ($ 258). Next tothis; wrap - 
each fmall Mafs, grown cold, into its Paper again, to - 
avoid Confufion, and again try them fingly inithe | 
Balance. If they ftill weigh à whole Mark, they are - 
‘good: But if there is any confiderable Deficiency in. 
the Weight; it is a Sign that your Fire, having) been” 
too weak, or of too long a Duration, has confumed 
as much Copper, as is. wanting in the Weight: "There- 
fore, inftead of this fmall deficient Mafs, another | 
muft be made in. the fame Proportion. Then with 
a Hammer, make a Needle (§ 289.) of each of thefe. 
{mall Maffes, making them a little red hot, when the 
Metal begins to grow ftiff under the Hammer. This: 
done, engrave upon every one of thefe Needles the 
Number of half Ounces of Silver which they contain; 
that is, upon the firft, 16 ; upon the fecond 15; and 
fo on. Then pierce them atone End, and running a 
.  Silver- 
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Silver- Wire through their Eyes, collect them in Or- . 
der, according to their different Numbers. Thefe are 
called Silver Touch-Needles, but they call the feve- 
tal Temperines of Silver with Copper, “l/ays. 
"20r. Some determine the Proportions of their 
Needles by half Loths: Others ufe ftill {maller Di- 
vifions; the Compofitions and Numbers. of which 
may be eafily known from (§ 290). But you can 
hardly diftinguifh any thing of Silver-Allay, by your 

Needles, when you divide beyond half Loths. 

292. You may alfo add to thefe Silver- Needles 
(§ 290.) one made of pure Copper: For with thefe 
you may at the fame Time find out the Purity of the 
Copper, or its various Mixtures of Silver. 

293: In Holland they ufe the Mint-Mark (§ 285) 
divided into Grains, for the making of Needles. 
But then, the firft Needle, made of pure Silver, is faid 
to be twelve Penny-weights. . The fecond is made of 
eleven Penny-weights and eighteen Grains, by © 
the Addition of fix Grains of Copper. . The third is 
made of eleven. Penny-weights and.twelve Grains, 
with twelve Grains of Copper ; and {fo on: the Pro- 

"portion of the Silver decreafing always fix Grains at a 
"Time, that is, one quarter Part of a Penny-weight, 
"and that of the Copper being always increafed in the 
fame Proportion’; till at laft the Weight of the Sii- 
"veris diminifhed to one Penny-weight, and the Quan- 
tity ofthe Copperaugmented tocleven Penny-weights: 
“Which Proportion conftitutes the laft Needle, beyond 

which you are not to proceed. . 

994. However, it is ncedl ís to go through the 
‘whole Series of the Needles, by fo {mall Progretlions, 
“to the very laft. Iris enough for us, to have indi- 
“cated quarter Parts of a Penny-weight to one Needle 
" of nine Penny-weights ($ 285), and the half-Ounces 

‘to one Needle of ten Semi-ounces (§.284) ; for af- 
" terwards, you cannot accurately diftinguith Propor- 

tions fo very delicate, in the following Needles. 

295: Gold, when you are to. make Gold. Needles, 

* muft be mixt either with Silver alone, or with Silver 
| I3 | "o ADHI 
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and Copper daily intermixed.. But this Mimture 
is called al/aying, or. carrazing, and is determined 
with a Mark divided into Caraéts, or Weights of 


two fixth Parts of an. Ounce (§ 286); | "There i is 


nothing to: be obferved about the making of thefe 


fi 
' 


Needles, befides what has been already faid of the - 


Silver- Needles (§ 290), except that the Proportions 
.of the Weights are determined in another. Manner. 


Thefe Needles are made according to the following i 


Divifion and Order. ‘They all. weigh eight Ounces, 
or one Mark. |... "d ufa AE aoi Nj 


The firft is entirely made of pure Gold, ed 
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~The Decreafe goes on thus by whole Caraóis, tin! 


the Weight of the Gold is arrived at one Carat, and — 
that of the Silver at twenty three: for after the ninth | 


Needle, you cannot make fo exact a DiftinGtion of the 


half Caracts. Now, this Mixture of Gold with vc P 


is called the white Allay. 

296. But when Copper together 5, SUE enters | 
into the Mixture of the Gold, it then is called a zzix£ 
flllay :."Ehis is compofed in the fame Manner as the © 


." foregoing ($295), except only that thofe Portions, | 
"which in the firft Cafe were pure Silver, here confift - 


"of Copper and Silver. "Therefore, you have here again | 
—2 double Series: For you mix either two Parts of | 


Silver ànd one of Copper, or two Parts of. canis and. | 
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The firft is of | pure Gold; 


pure Gold 


- Of 


And fo on, as in the foregoing. j | 

297. If in the Table juft mentioned (§ 296), you 
take pure Copper, inftead of pure Silyer, and Silver 
inftead of Copper ; this gives you a third Series of 
Golden-Needles. And you will have à fourth, by 
mixing with Gold equal Quantities of. Silver and 
Copper, in the fame Proportions mentioned (§ 296). 

298. The Allays of Gold hitherto explained (8 295; 


and foll.) are very much in ufe. However, it 1s 


plain, that Workmen may eafily employ an infinite 
Number of other Variations ; which, being compared 
with thofe above-mentioned, may be diftinguifhed in 
a thoufand different Ways, by an experienced Man : 
So that it is neither poffible, nor neceflary, to imitate 


~ them all. 


299. But left the Golden-Needles (§ 295 and fall.) 


- fhould be too expenfive ; they may be made much 


fhorter than the Silver ones ($ 289, 299), and be fol- 
that they may be fuffici- 

ently long for Ufe. — | 
300. Now, if you light upon a Metal ($ 289), 
which you think wants to be tried upon the Zoucb- 


fione, wipe it firft with a clean Towel, or Leather ; 


that you may fee the true Colour of it: for from this 
A may, in a Manner, judge before-hand, what 


“Metal it is, and how much, or with what other Me- 


tal itismixt. Then chufe a convenient and not over 
large Part of the Surface of your Metal, and at feveral 
Timies rub it ftronely againft the Toucb-flone ; that, 
jn cafe a deceitful Cruft fhould have been laid upon 
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the Metal, it may be fcraped off by a ftrong Friction z 
which however may be done {till quicker with aGrind- 
Ítone, ora delicateFile, if youhave them athand. T hen. 
wipe. a;fat and very. clean Place.($:288)) of the - 
Touch-ftone, and rub againft it the fame Part juft | 
mentioned of the Surface of your Metal over’ and | 
over; till the flat Part; of the Stone be equally and 
neatly covered with a metallick Cruft, one Inch . 
‘long, and. one Line and a half broad. This done, - 
chufe the Needle, that you fhall judge anfwers neareft. 
- to the Metal rubbed 5 which Choice is learned by fre- 
quent Practice. Then wipe the loweft Extremity of | 
this Needle very well, and rub it againft the Touch- 
{tone, as you did the Metal, by the Side of the firft 
Plain, and in a Direction parallel to it, If you can | 
find no Difference between both Plains ; you may | 
pronounce with Probability, that the Metal to be 1 
tried is of the fame Temperature, as the Needle you 
have compared with it: which Temperature is fhewed 
by the Number ingraved -(§ 290. and fell.) upon it. 
' But if you find a Difference between the Colours; _ 
chufe another Needle, in cafe you fhall find the Metal — 
"Of a deeper or a lighter Colour than the firft Needle: 
- Thus you will at laft find a proper Needle, anfwering — 
to the. Temperature of the Metal; or at leaft you — 
will be able to judge, that the Allay of Metal isexe — 
traordinary, and cannot be determined by your | 
— Needles. | 1w J9nsdor 
301. Mean while, as not only the Surface, but alfo i 
the whole Mafs of the Metal may be dyed with a _ 
.Tpurious Colour, which may be produced many.dif- | 
ferent Ways; you may eafily fee, from the Colour i 
of any Metal compared with your Needles, that you .— 
can pafs no certain Judgment. upon it, ublefs you 
know that the Gold and Silver are mixt, and whatthe — 
Metalsare wherewith they are fo mixt: whether, for 
Inftance, it is Gold and Silver, Silver and Copper, or | 
all thefe three perfectly pure, without any Mixtureof - 
another Metal. .For, in this Cafe, the-Comparifon 
of the Colours with thofe of your Needlés, may ine — 
iH Log dor form - 
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form you of their Temperature. Nor can, however, 
this Determinatioit be made exact toa few Grains, by. 
this Method. PUE EI , 
» 302. But if the Colour of the Metal has been al- 
tered (§ 57,71, 83,88.) by Tin, Arfenick, Zink, oc. - 
the Workman may be deceived by the Colour, fo 
as to take for pure Gold or Silver, what 1s not fuch 
by the greateft Part. You find our the Deceit with 
Agua Fortis, when the metallick Mafs'is of- the Co- 
lout of Gold; and with Agua Regis, when it is like 
"Silver : for the firft of thefe Liquors diffolves all Me- 
tals, Gold excepted ; and the other likewife all Me- 
tals, but Silver. 1n fuch Cafe then, you pour upon 
‘the metallick Streak, or thin Cruft rubbed upon the 
‘Toucli:ftone, one fingle fmall Drop of either of thefe. 
diffolving Liquors, and extend it gently with'a Fea- 
ther; if'itisneither Gold nor Silver: the whole Streak 
"will be confumed: but, if there is any Gold or Silver 
jn it, this remains undiffolved, and ‘fhews another 
Colour, becaufe the other Parts have been feparated 
‘from it by the Solution. Take care however, when 
you make ufe of thefe Men/frua,. that there is no oily | 
Mixture with them; becaufe this would render them 
of no Effect. | 
"394. Befides this, you are to obferve the following 
- Particulars concerning the Ufe of the Touch-ftone. 
1. Gold and'Silver, pure and feparate, or both mixt 
together, without any other Matter added to them, 
when made white hot in the Fire, not only preferve 
their Colour, but alfo entirely recover all their 
Splendor there, when tarnifhed, not lofing the leaft 
Part of their Weight (§ 6, 7): on account of which 
~ Quality the Caratura alba, or white Allay, is diftin- 
euifhed from all the others. But if you have not the 
Liberty to try the whole Mafs in the Fires you 
may make only a fmall Part of it white hot, with a 
blow-Pipe'(§ 258). 2. If you find a Needle, whole 
- Colour agrees with that of the Mctal to be tried, 
~ boththe Streaks imprinted uponthe Touch-ftone muft 

undergo. Changes altogether the fame, when Agua 
bd | Fortis, / 
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Fortis, ot Aqua, Regi is poured upon, ME that you 
may thus be certain; that,there.is no.F raud at; Bot- 
tom : otherwife, you are not to doubt, upon any Ac- 
count, your being: deceived by:a falfe Colour. 3. All 
Gold rendered brittle, when. compared with the Needle. 
upon the "Touch. ftone; appears lefs pure,.than it is. 
andeed found to be, by an accurate docimaftical Exa- 
mination » and; on the contrary, all Silver rendered 
brittle has the "Whhitenefs of pure Silver in a higher 
Degree. . Nor is it difficult to find out the Reafon of 
this Difference : for the Bodies which make Silver or 
Gold brittle, are only , a few Metals and Semi- metals, : 
sallof.a very bright white Colour : fuch as 272, Lead, 
— ren, Regulus of Antimony, Bifmuth, Zink, and Zrfenick. j 
Now. thefe dilute the yellow C OIBUD A. Copper and 
Gold, or change it into white : fo that the Coijour of — 
the Copper mixt with Silver is then hidden; whereas | 
Gold, on account of thefe Mixtures, appears to have a 
great Deal of Silver init. 4. In a white Allay gua. 
‘Fortis does not difcover (§ sens ) the Prefence of vg 
ver, from. twenty three to feven Carats (§ 295), 
becaufe qua Fortis does not feparate Silver from Gold, 
unlefs the Mafs contains three times more Si/ver than 
Gold. 5. Metallick Streaks or Crufts, which have 
-been imprinted a while upon the Touch-ftone, . ‘can=_ 
not be compared with frefh ones: for their remain- | 
ing long upon it, commonly occafions an Alteration 
in the Colour. ^ Silver, when tempered with Brafs, 
appears whiter, than it would, if mixt with a like 
Quantity of Copper: but asit may then be rendered 
fufficiently du&il by a proper Operation ; you will | 
hardly be able to find out the Fraud with the Touch- | 
ftone, unlefs you make. a fecond Time the Compa- 
rifon with a Needle of the fame Colour, having 1 
) previoully poured Aqua Regis (§ 302.) upon the 
metallick Cruft, laid by rubbing on the. T'ouch-ftone. | 
-Nor are the Touch- Needles. tempered with Brafs,of 
any great Ufe here; becaufe this artificial, Ae 


"fometimes | more, fometimes lefs yellow. 7 _ Ifthe 
‘Metal, applied upon -the Touch-ftone, by. tabbing : 
does. 
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dose tole poer neatly enough, lick it over with 
Spittle not frothy, and then the Colours will be more . 
lively reflected. A | 
| 304. Befides the Utenfils hitherto defcribed ($ 168, 
go1) you muft have a convenient Place for the per- 
forming of the docimaftical Operations. You mutt 
have a Chimney, large enough to place the Furnaces, 
and capable of quite confining the Fumes 3 which, 
tho?'not all mortal, are neverthelefs always hurtful, in 
almoft all Operations when they can come out freely. 
But as thefe acid Fumes corrode the Metals them- 
felves, it is not proper to keep in the Laboratory 
füch metallick Utenfils, as muft-be preferved very 
‘clean; for inftance the Scales, with their Weights, 
the "Fouch-Needles, &9c. which muft be kept in a 
cleaner Place : nor muft you keep there many dif- 
ferent Menfirna, except they are in Veffels perfectly 
clofed : for fome of them, by fending forth their Va- 
ipoürs, change the others, and are mutually altered 
by them ; fo that you can no longer makeany exact 
Experiment with the fame. Moreover, as you muft 
frequently obferve very minute Bodies, and their fe- 
veral Changes in and out of the Fire; the Laboratory, 
"which in the firft Cafe muft be darkened, in this muft 
‘be rendered very bright: which may be eafily ob- 
tained, by hanging up thick or black Curtains againft 

“the Windows. | 


C ILLA P. AV, 
of compound Minerals. 
Of Ones. 


89» Yt. AVING in our firft Chapter given an Ac- 
20 4 À count of the fimpler Minerals, and in the 
"Second that of their principal Actions upon each 
^vother, as far as they can be fo difpofed by no great 
lh BEI | | Arts 


a MN 
' E. P 

4 1 th E . 

d sb 


124 SEAT DA gi pure A o o 
Art; we may now underftand and explain the Nature 
of thofe Bodies, which, being compofed of the forego- 
ing, afe found natural in the foffile Kingdom. "The 
"Knowledge of thefe, though we could hitherto give 
3t only hiftorically, has neverthelefs a vaft Utility in 
the 'exercifing the practical Part of Affaying; for-he. 
_ ‘that is well imbued with it before-hand, may véry. 
"well difpenfe with many vague Experiments; which: 
;he' is obliged to go through, when altogether a 
“Stranger to the feveral natural compound Bodies, 
306. But the ufelefs Defcriptions given by: many: 
Authors and dérived moft of them’ from accidental. 
Properties; the Difficulty of obtaining the beft Speci- 
mens from different Countries; the Variety with | 
“which Minerals are mixt together in their minuteft: 
Particles (§ 22) ;in fhort, the Difference of the Works | 
of Nature, and of thofe of Art, though they are made | 

. of the fame Principles united in equal Proportions ; 
render this Part of natural Hiftory equally difficult | 
and defective. ^ Add to thefe the Variety of outward. 
Figures wherein Nature feems to delight ftill more: 
in the mineral, than in the vegetative and the animal. 
: Kingdoms. ^ So Hn y EA. » 
“307. Nor is the fpecifick Gravity of any great 
"Help, in the diftinguifhing of ‘compound Minerals, - 
For, 1. when more than two Bodies of different fpe- 
-Cifick Gravities are mixt together, you can detect 
nothing by an hydroftatical Calculation; becaufe a 
compound Mafs of the fame fpecifick Gravity may 
be produced by many fimple Bodies, very different 
from each other, and mixt in a thoufand different 
roportions.: Now the fameis in reality found in the 
mineral Kingdom, as is fhewn by docimaftical Ope- 
Tations. 2. The*accidental Matters inherent to Mi- 
nerals, and the very Air imprifoned in the frnall Ca- 
vities and Clefts of feveral Ores, hinder an exa y 
Ponderation, and now and then tender it vey | 
cult, 3. The fimple Stones, which, being joined with 

. almoft all'compound Minerals, are not only ofinfi- — 
“nite Variety, as to their fpecifick Weight, but fome | 
ANTA jon t ! are 
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are almoft as ponderous as Metals themfelves;: fuch. 
are a great many Species of. Spaad.. TUR 
. 908. However, 1. would. not have, the, fpecifick 
Gravity, nor the. Figure be altogether, overlooked; 


but. rather made ufe of with the other.. Characterif-. 
ticks; though no. conftant .and accurate Judgment. 
can always be drawn from thefe alose.. bif 
..809. But our, Defiga being to lay down the Prin-, 
ciples of the Art of Affaying; it will. be neceflary 
only,,to mention the Characterifticks and diftinguifh- 
ing Marks of compound Minerals, as they are the 
moít frequent Objects of the faid Art ($ 2), and to, 
fhew their conftituent, Parts, as far as they. make 
themfelves known, together with the Difpofition of 
the whole Body with feveral Menfrua. . Ivis likewile - 
evident, that we cannot here mention all Ores with- 
out Exception, but that we muft only chufe thofe that 
are lefs compound, or thofe at leaft which are more: 
frequently met with. aT adi Fine 
. 310... We Íball refer every compound Mineral to 
the Clafs of that Simple, of which, it contains the 
greateft Part in itíclf; except however Stones, and 
fimple Earths: for if the Claffes of thefe were to be 
determined from their predominant Parts; the Num- 
ber of the Ores to be referred to that. Claís would:be 
by much the greateft. OE ae . 
Scholion. For Jnfiance, let us fuppofe, that there are 
ina Lump, fix Parts of Copper, and one of Sulphur, a 
very. fmall Quantity of Arfenick, and twenty Parts of 
Quartz or Flint-flone 5 we fDall clafs this compeuud 
Body with the Copper-kind, and fo on... 
2,311. But we hail call a Mineral proper to that 
Simple, which makes the greateft Part of it ($ 310), 
and improper to thofe which it contains in lefs Quan- 
tity: However, they are contained init in fuch Man-- 
ner, that they indeed enter into the Mixture of. it, 
-and muft always accompany it wherever fuch Mineral 
. is found. | Finally, we fhall call it accidental to thofe 
- Simples, which enter, not into the Mixture. of it, be- 
ing only adherent to the Out-fide : Wherefore, they 
Oe may 


^ 
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may be or:not be found with the Mineral now men- 
tioned, and yet this Mineral remain ftill the-fame. 
Scholion: Let us clear this Matter. by the foregoing 
Example (Schol. § 310). The Mineral fuppofed'theres. 
containing Copper in the greatof? Part, is called proper 
to Copper.. But fo long as Sulphur and Arfenick are 
mixt togetber with the Copper, and vender it of a parti- 
cular Species, this Mineral, on. account of the fmall 
: Quantity of its fulphureous and arfenical Parts, is faidta | 
be improper to them. Finally, the Stones or other Bo- 
dies, placed about or among that Mineral, are called ac- 
cidental toit, as they are no conflituent Parts thereof, and j 
at might fubfifl without them. o bpgor Ue 
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312. Mineral Sulphur, or common Brimfone; when | 
free of all foreign Mixtures, is of a folid, friable | 
Confiftence ; yellow, made up of large Maffes, and — 
more or lefs half-tranfparent ; it burns, : makes.a . 
bluifh Flame, with a futfocating acid Vapour(¢ 22), _ 
and thusis entirely confumed: Being put upon agen 
tle Fire, and in clofe Vefiels, it- melts without taking — 
Fire ; and, when melted, changes its Colour into'à | 
bright Red: it no fooner grows cold again, but it re- E 
fumes jts Solidity and yellow Colour. | It iscompofed — 
- of the pureft inflammable Principle ($24), and ef a... 
much greater Quantity of Acid of /ziriol ($.22): on |. 
which Account it finks in Water, being much heavier — 
than pure Oil. "The Chemical Analyfis, and. the — 
Production by Art of true Sulphur, out of the two - 
Principles juft mentioned, confirm. what has been _ 
faid of it.. : UI 

313. In thisState ($.312.) native Sulphur is digged — 
out of the Zarth; though not fo very frequently? ic - 
is likewife brought in fuch a State by Waters, which — 
on this Account are called particularly medicinal, — 
and it applies itfelf to the Walls of the Springs. . 


| - 814. lt is frequently found mixt with fimple Earths 
and Stones; varying its Dye, and being forie dime 
| white, -— 
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white; fometimes grey, yellow, ot of other Colours, 
belonging to the Bodies mixt with it. te 

«315: Whenever Sulphur is tinctured. with .a.dark, 


of bright Orange or red Colour; this always betrays: 


Atfenickimit» Wherefore, Sulphurs thus coloured are 
not trué; nor very valuable. . Wd odes 
/416: Phe moft frequent and almoft the proper Mi- 
neral of Sulphur is the Pyrites flavus, or yellow. Py- 
rites, This, when free of all heterogeneous Matters 
at the outfide, and bright, has all the Appearance of 
polifhed Brafs, and is more various as to its F orm, 
than any other Mineral: however it is mofl:com- 
monly found of a globulous Form, then of a:cubi- 
cal hexagonal, both regular and irregular Figure. 
It is folid ; unlefs it be rendered foft by a Mixture of 
foft Stones and Earths: when ftruck with a Steel, it 
gives Sparks like a Flint: when brought near a: gen- 
tle» Fire, it foon burfts, with a crackling Noife; and 
emits fmall Flames almoft fulphureous: it changes its 
yellow Colour into a dark red, and its neat Surface 
into a dufty one. Itis very rich in Sulphur, and con- 
tains’ one quarter, fometimes almoft one third Part 
of it. Moreover, there is always a Quantity of Tron 
lurking in it; its fulphureous Part is fometimes great- 
er, fometimes lefs : and Henckel has found that it alfo 
contains a kind of Earth not metallick, and in a va- 
rious Proportion as to the other Parts: which makes 
us eafily guefs, that the fpecifick Weight of the Py- 
rites muft be very various. ^ The Author juft menti- 
oned has, in his Treatife on Pyrites *, given usa 
very am ple Hiftory of this Mineral, together with a 
"very accurate Analyfis of it. T 
317. Theré are very few Minerals altogether de- 


~ 


"fütute of Sulphur: but as the extracting of it would - 


never pay the Charges, and they befides contain Me- 
tals and Semi-Metals in a greater Quantity; for this 


* Pyritelogia, oder Kiefs- Hifforie, &c: üefcetiget ton D. 7e- 
dann Friedrich Henchel.. Leipzig. 17 25, in 8. BUNTE 
| "ua AOS Reafon, 
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Reafon, we: hall mention. them in: thofe. Places, tó ; 


which they properly belong ($ 310, 911). 5-4 

. 318. We may alfo refer to this Clafs alltheinflam- -.— 
mable Minerals, that differ from Sulphur ftri&ly. fos ' 
called ($ 312.) by the Quantity and Quality of their — 
Acids. Such are Naphta.and Petroleum, that diftil; — 


from Sfones, or fwim upon the Waters of Fountains. - 


They differ hardly among themfelves, and are fomes - | 
times. very limpid and thin, fometinies yellow ands 


thick. . But when thefe Matters are grown very thick; 
and have afflumed a dark Colour, they are called. Bi-y 


tumens. Pix Judaica, Afpbaltum: and when at laft — 


grown harder, they turn: into.a Stone called,\Gagates: |. 


or Feat *., There occur befides, other the like Names: 
of fulphureous Matters, which, however, feem hardly 


to fignify other: Concretes, different from thofe juft: | - 


mentioned. 


2319: The very fame ($.21 86:) oily Mineral, when - 


it hardens, and adheres to a ftony Matrix, becomes: 


that kind of foffil Coal, called Stonescoal, Quarry-coal - 3 


or Sea-cogi}: which is a black concrete Body, eafy.: 
to be cleft; confifting of Lamina's, and brightz;muchi.: - 


heavier than the foregoing (§. 218);..not quite, fo... 
quickly inflammable, but preferving its Flame, when’ 


once. kindied, longer .ands more: violentiy.than any. 
otber Fuel; leaving, after it is burnt, not: fo. much : 


Afhes, as a Mals half fcorificated, blackifh, fpungyj . — 
and often containing a yellow. Pyrites ($316. inda | 
320. dimer, called in Latin Ejeteum, Succinums 


of a blackifh, dark yellow Colour; half tranf{parent, 
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frequently very tranfparent; light; finking hhowever™ - 


in Water ; very hard, fo. as not to foften at the Heat’. 


ea EA 1 " 3 
of boiling Water; melting neverthele(s..in aftrong) - 


- B 
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* Of which Kind is the preatelt Plenty in fome Parts of England. 
coal, and Stotch coal: out of the firftfeveral curious Veffelsare turned 
and carved, as-of Amber, of which ; 


-alled black Ambers Py. 


and Scot/and, known by the Name of Kennel-coal, Stafford/bire- iy 


Jeat is a Species, and may be 
ae. A vv 7 


+ Which is the common Fuel in London, and the maritime Paris? | 


of England. 
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Fire, foaming, and yielding à folid acid Salt, belongs 
alfo to this Clafs. It diffolves, by a Chemical Di- 
 ftillatión, into Oils, which are thin at firft, and by 
degrees become thicker, and into an acid folid Salt: 
Thefe Oils have fo much Affinity to Naphtha and 
Petroleum ($ 318), that we fee, if not always, at leaft | 
moft frequently, Apothecaries and Druggifts ufe 
them in room of thefe natural Foffils.. The Caput 
Mortuum remaining after the Diftillation, is not un- 
oe Bitumen (§ 318), and is even fold under that 

Paina? ee : : 


Of Mfenick, and arfenical Minerals. 


. 321. The Cryftalline, pure Arfenick defcribed 
. ($ 17) 5, is got out of the Mines under the fame 
"Form, and looks white and -dufty : however it is 
- very feldom found natively fuch. © "dp Rea 
322. The fame (§ 321.) is digged out under the 
Form ofa black or afh-coloured Stone, which being 
. broken when fréfh taken out, is within of a bright 
bluifh White, which however, being expofed to the 
open Air, becomes dark and blackifh in a few 
Days; — afe AM tl wer pereo ARR pu 
— 73223. Next to this the white Pyrites, which is heavy, 
— bright, ftriking Fire againft a Flint, and of a Figure 
' altogether irregular, contains a very great Quantity 
of Arfenick, of Iron but little, more of Earth not 
 metallick, and is moft frequently found in Mines. 
324. Orpiment, which is a Mineral of a Golden 
.. Colour, filled here and there with (mall Maffes of the 
Colour of Cinnabar, eafy to be cleft, made up of 
Flakes; foft with fome Tenacity, bright when broken, 
- contains aigreat Deal of A rfenick, lefs of mineral Sul- 
phur ($ 212): wherefore, it burns.dark in the Fire, 


ts 


- giving a whitifh blue Flame, with a moft thick white 


a Arfenick is vulgarly called in Englith Rats bane, and from its 
.. Colour is diftinguifhed intothe white and yellow Rats bane, being 
the Poifon ufually employed for deftroying Rats. 

| . Smoak- 


K 


Smoak; lt melts asfoen as it burns ; when melted; 
if you ponte jt upon a clean Iron or X Un 
growing cold, it tuins into a folid Hody,. of a dark. 
red Colóur, brittle, bright, and half-tranfparent * 3 
However, there remains upon it a Cream. which if OF i 
a lefs fluid Nature, like imperfect Scorie, which be- .- 
ing burnt in a great Fire, feparates into. Earth. lt — 
is digged out in Hungary, and in the Eaft Indies... 
: 325. Cobalt belongs to the fame Clafs. It is a pon- . 
derous Mineral, finely ftriated, or fometimes granu- 
lated, fometimes alfo {mooth at the Outlide, fome- . 
_ times of a light greyifh, almoft femi-merallick Co- 
lour, and fometimes of.a dark blackifh. Dye. It con- 
tains a great Deal of Arfenick, and a good Quantity 
of a certain fixt Earth, which being melted, with 
Flints and fixt Alcali, turns into Glafs, of the fineft | 
Blue, inclining howfoever to the violent Colour called . 
Smalt T. Befides, Cobali molt. commonly contains , 
Bifmuth (§ 15.) “There aré. alfo many, different. 
Minerals called Cobalt, which neverthelefs haye Pro« 
perties altogether. different from thole juft, menti- 
oned. m i A " | ia id 68 adussitib 
326. However, the Mineral called F. lower of Co., n 
balt, which is finely ftriated, not very compact, andon-.. 
this Account lighter than the foregoing (§ 325), and á 
of a fine red purple Colour, belongs likewile to.the .: 
Cobalt kind. For it is a very arfenical Mineral, fo. 
that it lofes above one half of its Weight in the Fires, 
but you may afterwards melt a great Quantity. of Bi. 


mutb out of what remains: and this befides gives _ 
; : P4 : COL LAN 1 a 
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~ * And whenithath been thus melted, and ofa Vefmilion-Colour,. + 

it is called red Arfenick or Sandarach. — TZ qd — hé 

t The Stone-blue, or Jfaky-Blue for. fprinkling upon W ood 
frefh painted over, and the Powder- blue ufed in wafíhing Linnen are, - 
Preparations of this Mineral ; and the Manufa&uring of it brings in. 
great Profits in fome Parts of Germany ; but if our Englifh Minera- hk 
lifts were curiotis in their Refearches; they mightcertainly find both) ^ 
Cobalt and Bifmuth-Ore in Cornwall, and other Parts of England: —— 
there having been formerly fent to the Royal Society Specimens of — 
thefe Ores, among Specimens of Tinand other Ores, Seethe Note — 
T EE Baias ccn ie tei nad qid: 3 
" ' Gi«is 
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Glaf: the azure Colour, as the other true Cobalts do. 


- On which Account itis true Coda/t, though outward- 
ly itfeets to differ very much from the common Sort 


($ 325). It has indeed Codalt (§ 325), for its Bafis, 
and feems to be produced by it, by a Germination as 
it were like that of Plumofe Allum._ 

327. Thefe (§ 325, 326.) are thé principal Spe- 
cies of true Cobalt, which all agree in this Point, that 
they have a very great Quantity of Arfenick in them: 


wherefore they are here referred to the Clafs of arfe- 


-nical Minerals, though they fometimes have that 
Difference from other arfenical Bodies, that, after the 
Sublimation of the Arfenick, they leave a Caput Mor- 
tuum, which tinges white Glafs of an azure Colour. 
There are likewife many other Minerals, which they 


commonly call Cobalt. But as they are totally re |e 
ferent from the true Cobalt, and even'do not con- 


tain the leaft Sign of Arfenick; for this Reafon, and 
to avoid Confufion, they deferve to be expelled out 
of the Clafs of Codalt. — " BUR ET 


328. Neverhelefs, there is a certain Mineral, that 


deferves to be referred to this Clafs: itis rich in Arfe- 
nick, fornewhat like Cobalt (§ 325), of a grey reddifh 
Colour, it looks like a Semi-metal ; it contains alfo 
a little Copper, and a little Sulphur ; the Germans call 
it Kupfer Nickel. ‘ ( 

329. Thete are alfo a great many other Minerals, 
which, onaccountof the Arfenick contained inthem, are 
likewife refeired to this Clafs. But as there is in them 
a greater Quantity of Metal than of Arfenick ; for this 
Redafon, they fall hereafter be reckoned among other 
Claffes, as being improper, ($ 311.) to Arfenick.. 1 
-fhall only add, that Arienick makes itfelf known in 
- all Minerals, by its white Smoak, and by its foetid 
garlick-like Smell, when you put them upon burn- 
ne Coals, or in a {mall Veffcl made white hot in the 
eFiresust. 3 

230. Finally you aré-to obferve here, that Arfe- 
nick liés hidden in a ¢reat’ many fimple Stones and 
Farths, efpecialy thofe that fhine and adhere 
K 2 ftrongly 
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fyrongly tothems apd. that when aei tale’, Reames t 
lent Fire, jit renders them for the greateft Part vola» 
tule. . The famous | lankel has obferved, tl at it fome- | 


times lies hidden in marly and clayey Earths. ‘See his 
antdh y De. ces 2 ue Bssubo ry ad oem Ae 
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Of ORES in general. dd 
. 231. When Metals and Semi-metals ate penetrated 
with Sulphur and Arfenick, they always lofe, eithes | 
that univerfal Character which is common to,all Me- | 
tals and Semi-metals, or that which is peculiar | 
(§ 517.). to them alone. Lead and. Ty ten pon dtd | 
with Su/pbur,, not only lofe that Characker which is 
common to all, Metals, viz. their Malleability, but 
are alfo deprived of the Properties peculiar to them, 
that.is, when in a certain Situation, in the ‘Fite: fe 
then, they both require a much, greater Fire to be 


melted, than they would, if they had been free from. 


‘Sulphur, and lofe befides their Colour. The pureft 
granulated Silver, confounded, with Sulphur, retains 
its. Malleability, Fufibility, and the other Properties 
that are common to all Metals P but it lofes the fe that . 
we. peculiar to ilf. for its molt white Colour 
changes into that of Leads its hard Confiftence turns 
into the Softnefs. of the fame Metal; and. finally, 
when it is but a. litle heated in the Fire, it then, if 
pure before the Fufion, melts fo. foon así Cee M 
Bur metillick Bodies are molt commonly. in, chat 
' State naturally, except Go/d alone. Ren ratte S 
«332. Natural Concretes, of Metal or Sémi-metal, 
mixt with Sulphur or Arfenick, or with both together, 
are, called Ores... But when fach Alliances are made 
“by Art, we then fay that the Metals or Semi-metals. 
are reduced to.the State of Ores. ste A OF 
© 933. As, therefore-it has been found hitherto; that 
he Caufes of this particular ftrange Form ($3 31.) given | 
to metallick or, {gmi-metallick Bodies, refide in the. 
Sulphur and Arfenick incorporated with their Sub- 
ftances 5 it, would feem to be an eafy Matter, to imii- 
diede. ouo 


r 
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tate (§ 332.) b ' Art natural Concretes of this Kind :. 
and it PD fucceeded very, well. with fome. 
‘Thus for Inftance, the Silver vitreous Ore, the Ores 
“of Mercury, and of he ulus of Antimony, may, by 
Art, be rendered werten and like the natural ones ; 
- i£ to Silver you join Sulphur, or Regulus of Antimony 

- by Fufion, and to Mercury by Tritaration and Subli- , 
mation, . But the other Ores have. not hitherto been 
fo well imitated by Art: nay, this gives Birth to. 
Products very different, though you ufe the fame. 
Ingredients, fuch as org a se out of natu- 
ral Bodies, and even in, the fame Proportion. 
But the Reafon of this Variety, feems to be in the 
Manner, and Time, in which Zr/emick and Sulphur 
are by Nature joined with Metals or Semi metals not 
“yet thoroughly tried, and fometimes perhaps, when - 
there is another Body, either not known at all, or. 

not fufficiently known: fuch is the Earth containing 
no Metal in the true Pyrites and Cobalt ($ 316, 325)... 
.the Nature of which is not yet tried, with a fufficient, 
Degree of Certainty. — sinl idea or T 
334. Ores (§ 332.) are. diftinguifhed by Affayers, , 
“into fufible, refractory, and not fufible at all, accord- . 
ing to their relative Difpofitions, with regard to the 
Fire and the Menjfrua. ‘Thofe are called fufible, 

* which, either by Means of a middling Fire only, or 
by adding a fit Menfiruumto them, melt eafily, and 
. as far as is neceffary to obtain the Fufion of a Metal 
“or Semi-metal. The Refractory are thofe, which re- 

| quire a very ftrong and lafting Action of the Fire, 

to be melted in the requifite Manner. But when. 
.they cannot be melted in the moft violent Fire alone, 
and require the additional Action of a Menjiruum, | 
to be put in Fufion, they are called not fufible.. 
.Butit is plain enough, that there are ftill many dii- 
ferent Degrees, in each of thefe Clafies. 
335. The Reafon of the Difpofition of Oresin the 
_ Fire, and with regard to the Menfirua, lies hidden 
either in the Nature icfclf, or, as they call it, in the 
Effence of the Ore, or in the Nature of fome Body 
K 3 accidentaliy 


accidentally refiding in it... But this Body again, has 
this Property of itfelf, or-at leaft is fuch relatively. 
to this or that Ore to which it is adherent. wes. 


':236. As we are here upon Ores in general, we 
fhall only touch upon thofe Things, which, by their. 
. Frefence, render almoft all Ores retractory, or alto- 
gether unfufible, But we fhall mention in our practi- 
cal Part, when we treat of Ores in.a more fpecial . 
‘Manner, the Things which produce/this Effect, only 
with regard to fome particular kind of Ore. All Ores 
lie hidden in Earths, Stones, or in other Ores, as in. 
Matrices : if then thefe Matrices of themfelves melt 
in the Fire with very great difficulty, or not at all ; 
the Ore contained in them, may indeed of its own. 
Nature be put in fufion; but yet it cannot be thus 
delivered m its Matrix, becaufe this is not fufible, _ 
Such are for Inftance iron-Ores, which by their Na». 
ture arealways difficultly melted, and on this Account | 
render other Ores difficult to be put in Fufion, when 
they are naturally intermixed with them. It is the 
fame with almoft all the Stones and Earths, a few only. 
excepted, which are ranked among the vitrificable 
ones: nor are thefe all of them very ealy to be 
melted : for though they are put in Fufion by Fire ; 
they moft commonly become at. the fame Time fo 
clammy, that they hinder the Precipitation and Ex- 
cuffion of the fmall metallick Maffes. The Lime- 
Stones (§ 30), and thofe that are not affected by Fire 
(§ 31), render the Ores intermixt with them moft 
ftubborn of any; fo that they cannot be perfectly 
_ melted with Fire alone, even the moft violent. Of 
thefe two the latter are ftill worfe than the former. — 
What we have hitherto faid, is equally underftood 
of all Ores, whatfoever they may be. EL sia P 
337. Some of the Stones juft mentioned ($.336.) 
are much lighter than the Ores intermixt with them 3: 
fo that thefe may be eafily removed, either by only- 
 poundiag, wafhing and extinguifhing them in Wa- 
ter, or by a previous Calcination, leaving the 
weishtier Particles of the Ore at the Bottom of the 
Vetffel 
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. Veffel or "fróügh. Thefe kinds of Ores are called 
decantable, sa German Sebiedige.) They are known 
to be füch : i; from the great fpecifick Gravity of. 
thé Ore, which fhews us That the metallick Mafies, 
adherent to'its Matrix, are large and folid, not too 
fmall and difperfed. ^2. From the L iehtüefs of the 
ftony Matrix. 3. From the Brittlenefs of the fame, 
- either natüral'or procured by burning it, or by ex- 
tinguifhing it in Water, which Brittlenefs renders the 
. Comminution eafy. In this Cafe however, it 1s pro-. 
- per that the Ore itfelf be fufficiently fixt, and do not 
, fly away by burning, or at leaft that it fhould tl hus. 
. melt into fmall fpheroidal Mafits. Among fimple 
Stones, the vitrificable ones ($29.) and the calcareous 
(§ 30.) are of this Kind ; and among thofe that are 
not affected by Fire ($ 31.) the chalky, and other. 
foft, light, brittle Stones. 

338. But when Stones containing an Ore in ‘them, 
cannot:be feparated from it by the above-mentioned 
- (§ 337.) Helps, they are called indecantable, (in 
"^ German Gatehiedige. ) Sueh are light brittle Ores, 
that contain a great Quantity of Sulphur, and are in- 
terfperfed with the minuteft Maffes of the largeft Sur- 
face of the Particles of the Matrix, or inelotedth à. 
ponderous, hard Matrix, efpecially of that kind that. 
cannot be affe&ted by Fire ($ 31), and which neither 
E: ire nor Water can fplit. 

— : 339. Finally, if there is in the Body of the Ote 
. itfelf any thing intangled, or only adhering to its 
Outfide, that will caufe the Metal contained in it to 
. vanifh into a Vapour, or turn into Scoria with it- 
felf, while the Ore is expofed to the Fire, then fuch 
an Ore is faid to be hungry, minera rapax. The 
Caufes of this arecommonly Arfenick, Antimony, and 
thofe Minerals out of which Zink is produced. 
- 840. The three Differences hitherto rears 
($ 334—339.) ak always be chiefly regarded, 
the diftinguifhing of all kinds of Ores: "Pherefüre 
unlefs you may be certain of them by outward Signs, 


rem K 4 you 
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you muft always do your utmoft to find them out by” 
other Experiments... 4 i anipon92 3i oosl'ajamote 
:341. As Metals and Semi- Metals are fpecifically. — 
the moft ponderous of. Mineral; and the Sulphur and, 
Arfenick, with which the former make up) Ores, are, 
none of the lighteft ; it is felf-evident, that pure for. 
lid Ores diftinguifh themfelves from the other;com-: — 
pound unmetallick Minerals, by their.great Weights. _ 
only a few Pyrites very fulphureous (§ 31 6.) excepted, 
lfay pure folid Ores: for when thefe are difperfed 
here and there, in fmall Quantities, among large 
Maffes of Stones and Earths, they can never be dif- . 


136. 


tinguifhed by their Weight, 


Of TRon, andits On ES. 003. 
| 342. As Iron is mixt with all Ores, is prefent al- 
_moft every where, perfectly known, and manifefting — 
itfelf eafily, wherever it lies hidden, it.deferves to be. - 

placed here at the Head of thereft\. 000005 
343. Pure native Iron, if there is any to be found 
in the mineral Kingdom, is. indeed of the: utmoft: 
Scarcity. | They take for Iron of this: Kind, fmall 
octoedral Stones, as likewife Cubes that are alone, — 
or grown together among themfelves many different 
Ways, baving a Form like that. of Pyrites of the. 
_marchafite Kind ($ 316), having fometimes Fibres like- 
Wood; of a yellow, rufty, brown, dark ' Colour, 
very rich in Iron indeed, but yet having, :under the 
Hammer, neither the Ductility of common Iron, 
. nor the Hardnefs of Steel: For which Reafon, they 
are to be reputed rather Ores very rich in. Iron, than 
pure.native Iron. kt lo) un 
. 5:844 But the Ore of common Iron has: no certain 
Form; being altogether irregular, moft-commonly - 
of a rufty Colour, having but a middling fpecifick - 
. Gravity among Ores. It is eafy to extra& good Iron 
out of it. Its Brittlenefs, Hardnefs, and Weight, are - 
fometimes greater, fometimes lefs; and the red. Co- 
rit IW .D3uliod TW Y t F ! I H Jour, 
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lour, fometimes deep, fometinie’ light; Thews how 


nich Tron it contains in it; 

‘345. ‘There is alfo an Ore, which is vety ponde- 
róüs, and of a red'bluifh Edo, ‘when broken, and 
which refifts the Hammer by its tiran. i Ie is very 
rich in the beft kind of Iron, and commonly yields in 


.. the firft Fufion, from fixty toeighty Pounds weight of 


iron, in thé Center, or an hundred Weight. 
246. Thereisa fingular Species of [ron-Ore, which 
T the Figure of Spaad ($ 30, 1?) : itis of a pale yel- 


- Jowifh Colour,’ though not uncommonly grey, and 


even fometimes of a half tranfparent White ; it yields 
in the Fufion about thirty hundredth Parts of the beft 
Iron, though the outward Sight of it affords no pro- 
bable Sign of it whatever, ~ 

347. The yellow Pyrites (§ 316.) bás indeed been 


- referred tothe fulphureous Minerals; but the Propor- 


N 


- tions of Irón- and Sulphur being fo inconftant in it, 


that it is fometimes the latter, fae Thes the former 
which predominates in it; it may alfo be properly 


~ numbered’ among Ores: though, it is hardly ever 


expofed to the Fire, to have Iron fetched out of it, be- 


| caufe.there are Ores more abundant i in this kind of 


Metal. 


7348. lf you compare’ the remorse hitherto 
(S 242—347.) defcribed, with the Ores of other Me- 
tals, they are indeed refractory : but thofe which are 


to becalled the moft fufible ($ 224.) among Iron-Ores, 


are thofe that contain but little Sulphur, -or fulphure- 
ous Acid.in them; which is betrayed by the Smell' 


that ftrikes the Noftils while sib Ores : are made 


- red hot. 


349. The Hzematites (called in. Geétihdi stutttéity, 


 Glatkopf, and in Englifh Blood: fone), is of a more 


» refractory Nature in the Fire. | As it is gibbofe and 


- arched ‘in part, and partlyangular and re&ilineal, 


confifting of Planes directed towards one Point, on 
this Account it looks like an irregular Pyramid: 
which will appear much more fo, if you break it. 


. The Outfide of it is pretty well polifhed, when the 


Rut 
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Ruft has been: fete pained off ; but tlie A ie is coms” 
pofed of convergent Strize like the Amianth, If your 
break it in a tranfverfe Direction to its. ‘Serie,’ ‘itis 
like: the breaking of Steel that is not tempered, very . 
hardy ltis of a dark red Colour, very heavy and 
hardy Moreover, it is almoft the purett. Iron-Ore, 
and mixt with a very {mall Quantity of Arfenick *.. 
But itis rendered refractory, by a kind. of Earth not: 
to be affe&ted by Fire, which may happen to be con-: 
cealed in it. Qn this Account, the white Regulus of: 
Iron, which is brittle, and very difficult to be ren-: 
dered malleable, quie the greateft. ra to be. 
melted.) AOS 

350. Smiris (in etui Schmergel, in "Engdils 
Emery, and in Dutch Amarill,) 1s the hardeft of all. 
the Iron-Ores that are known : it is a little lefs pon-\ 
derous than the Blood-ftone, very refractory, of a> 
brown Colour, and really contains Iron ; though. the: 
extracting of it is not worth the Charges: Where-. 
fore. Workmen pound’ it only, and. ufe it to polifh: 
Steel: it is likewife employed to cut. Glafs, and polifü. 
certain. Jewels. 

2154. Magnef fa (in German ^Bruntfein, ; In Eph 
Manganefe) is here and there nicely ftriated “with” 
convergent Striz : it has no certain Figure, and is of 
a greyifh black Colour. It is frequently met with in 
lron-Mines; and itfelf contains Iron; but the ex-. 
tracing of the Iron out of it by Fire, never anfwers’ | 
the Charges, it being rapacious, and yielding no 
other but friable Metal. It is of greater Ufe among: 
thofe that make cryftal-Glaffes, to take away their - 
green or blue Colour, and to abate their too great. 
Traníparency. 

352. There is a kind uf Ore not: unlike the Noris 
going ($.351), which is of a dark grey Colour, fhin- 
ing, ftriated; and alio containing Iron, but. ane: 


* Some Sorts of Hxmatites are fo very fich in Iron, as to be cas 
' pable of taking fo fine a polith, as to look like: burnifhed Sirti pita. 
igilgrty a a kind called j in Trahan Pietra di Niche" 


ous, 
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‘ous, and arfenical :; for which Reafon Metallürgifts 
do not extract Iron out of it. It is called in German 
Cifenman, Cifenglimmer. [ 
5:352». There is alfo, but efpecially in Tin-Mines, 
4 kind of ftriated Ore, made of Filaments of an ir- 
regular Texture, and dark. coloured, which, when’ 
fcraped, appears fometimes of a dark red Colour : it 
- is ponderous eee Se and likewife contains Iron, but 
it is at the fame Time very arfenical ; on which Ac- 
count it isjalways rejected by Metallurgifts, as being 
very prejudicial. 'Fhe Germans call it (qoolfram.. 
Scholion, The Iron-Ores hitherto (§ 342--353.) men- 
tioned, as well as all the other Miuerals, are called by 
different Names, which often Signify but one and the 
fame: and as thefe Names vary in all Places, it is im- 
poffible, and would even be fuperfluous, here to mention 
them all: Efpecially, becaufe many of the [aid Names 
are derived from a Comparifon very often defective, of Fi- 
gures obferved hardly once or twice, and of courfe very 
- hittle effential. Therefore you will fee Pepper, Beans, 
Peas, Confections of Coriander, Cinnamon, Iron, &c. 
. reckoned among Iron-Ores, by Authors curious of trifling 
. Matters. | | | 
254. We fhall alfo clafs here the Oker of Iron, 
which feems to have its Origin from comminuted 
Iron-Ore, and efpecially from the yellow Pyrites de- 
ftroyed. It looks like a kind of fattifh Earth, it has. 
the Colour of Ruft, which neverthelefs is rendered. 
fometimes yellow, fometimes darker, by a Mixture 
of other Earths; this occafions a Variety, in the 
Weight of this Oker. It is found both in dry and: 
marfhy Places; it forms here and there whole Veins 
and Strata, and is likewife found, though impure, in. 
almoft every Place, as in Marls, Clays, and Boles.. 
. This Oker is fo very rich of. Iron in feveral Parts,. 
that it anfwers equally the Charges of extracting, as 
the beft Iron-Ore. i 
. 355. Red-Lead, or red-Chalk, feems to be det- 
cended from this kind ($ 354.) of Oker, and to have 
been hardened by a Mixture of Bole and Clay. It is 


of 
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a Knife; it has a foapy Feeling: when expofed to 4 
great Fire, it grows very hard, and affumes a darker 
and fhining colour ; it contains much Iron in ^) bt 
"356. It has been obferved, that whenever Sand is 
ofa blackifh Die, it has Tron or Lead in it. — But its 
 .gieat Weight fhews, that it contains a confiderable 
Quantity of Metal. LA 


of the reddifh Colour, of a middling Weight, ten* 
der, fo that it may be eafily fcraped and figured with, 


357.. We might very well range in the fame Cláfs, | 


 allnative vitriolic Minerals; füch asthe ftalacticV itriol, 


and the Stones ufed for the Po of Ink : for they. 


either are purely of Iron, or at leaft, confift in great 
Part of Iron corroded by the Acid of Sulphur. We 
might alfo place here the Lapis Calaminaris, and many 
other Minerals; but as the feveral Metals drawn out 
of them, require each a fpecial Management, we 
fhall treat of them more at large hereafter. ^—— — 

"358. The Mineral called Flos ferri, or Blo 


Trop, is nothing but a Stalactites ($ 30; 3), refem-. 


bling a Germination like that of Corol. [t is called 
Ferri Flos, becaufe it has now and then been found 


about à calcareous Iron-Ore: Nordoesitfeem to de- 


ferve this Name, upon any other Account. — ^. 

_ .859. There is found, in feveral Iron-Mines, efpe- 
— .«lally thofe of Sweden and Norway *, an Ore called 
the Magnet or Load-ftone: which isa black ponderous. 
Stone, not very hard, when pure, It is often inter- 


mixt with Flints and Spaad, in which Cafe it is lefs 


good. You may fee the wonderful Properties of this 


Stone, mentioned in the Writings of Naturalifts, — 
But we fhall here chiefly treat of that of its Qualities, — 


by which we may find out the occult Prefence of Iron, 


The Load-ftone attracts Iron at a great Diftance, and. 


holds it ftrongly to itfelf, unlefs an exceffive Weight, 
or fome other Obftacles hinder the Effect; nor is 
there any other Body but Iron, that is attracted in 


* And in many Parts of Exg/and, whereof feveral Specimens are 


to be feen in the Mu/eum of the Royal Society, ' 
| this 
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this Mahner by the Load-ftone ; as has been evidenced 
by a MS titude of Experiments made with it. Now, 
whether any Body contains Iron in it or no, we find 
with the Load-ftone in the following Manner. You 
firft reducé the Body to.be tried into a fine Powder . 
which muft be done ina  Brafs- Mortar, efpecially 
if thé faid Body be hard, but never in an Iron one: 
then you put this Powder into a Crucible, having a 
Cover to it, and well luted, either without any 
Addition, or, for greater Security, with a fmall 
Quantity of Tallow; and make it red hot for about 
‘an Hour ina ftrong Fire. When it is grown cold, 
if you extend it upon a fmooth Paper, bring the 
Load-ftone itfelf, or its armed Jron-Poles near to it *. 
If there are any, Iron-Particles in this Powder, they 
will apply themfelves either to the Load-ftone itfelf, 
or to its armed. Poles, and hang on it like Beards. 

When you fee this, wipe off the adhering Particles, 
that they may fall afunder, and then put the Load- 
ftone again into the, Powder, and move it up and 
‘down. By the fame Thing often repeated, you will 
-at laft have taken away all the Iron, leaving only the 
"Particles that partake not of Iron. virum 

. 360. But there are very few Iron-Ores attracted © 
- by the Load-ftone, before they have been made red 
hot in the foregoing (§ 359.) Manner, not excepting 
even the Blood-ftone (§ 349), though ever fo rich of 
Iron. Which is the more wondertul, becaufe Iron, 
‘though adulterated with other Metals, or Se mi-metals, 
and even mixt with Arfenick, is not thereby ren- 
dered altogether unapt to be attracted by the Load- 
ftone. Antimony is the only metallick Body, that can 
hinder this Action. Sulphur can hardly hinder it, 


becaufe the Blood-ftone juít mentioned, red Chalk; 


. Oker, and the more folid Iron-Ores, that are not of 
the Pyrite kind, lofe but very little, and fome of 
m at you have not a Load. ftoneat hand, the Blade of a Knife or 


any other polifhed Piece of Iron which hath been touched on à 
Load-ftone, will have the fame Effect, but not fo ftrongly. 


them 
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them nothing at all of their Weight, by T d 5 
in the Fire, Nor does it feem probabl e, that there 
is any Antimony hidden in all thefe Minerals. | But 
what makes this Matter more obfcure is, ‘that the 
Blood-ftone, red Chalk, and fome other Irón: Ores, | 
without adding any. phlogiftical Matter to them, ares ; 
rendered capable of yielding to the magnetick Vir. 
tue, by being only made red hot in a i Velfel well 
clofed; "while, on the contrary, the’ other Bodies, 
‘when made red hot, require the Addition of a more’ 
fixt Phlogifton, without which the Load-ftone would _ 
have either no Iron at all, or a much lefs Quantity 
of it to attract. On this Account, there have been 
two Opinions efpoufed by Authors. Some are of. | 
Opinion, that mineral Sulphur, and tlie Acids adher- | i 
ing to Iron, hinder it from being attracted by thé | 
Load-ftone; and that confequently they mufteither - 
be diffipated or changed, to teftore to Iron its mage 
netick Virtue. But it is repugnant to their um An 
diffipated, that fome Ores made red hot in clofe Vef- . 
fels, without any Addition, and lofing not the léaft " 
Part of their Weight thereby, yet become capable of. 
being attracted by the Load-ftone; as it is repugnant - 
to their being changed, that mineral Sulphur, and. - 
its Acid, are never altered in clofe .Veffels, by Fire 
alone, thou any Addition ; and that on the con- 
trary: the {ulphureous Acid, with an Addition of a true 
Phlogifton, regenerates the true mineral Sulphur, ' 
which neverthelefs is fuppofed to refift the A&ion of © 
the Load-ftone. Now the Phlogifton made red hot ^ 
with Iron-Ores, is very proper to revive the Áttractis — 
bility: Nor can this be any way obtained, when the ^ 
"Uftulation is made with pure alkaline Steams > 
that really change the Acid of Sulphur.  The’other ” 
Opinion, taken from the Decifions of the illuftrious | 
Mr. Stabl, is, that Iron is ingendered by a Pho. 
eifton, mixt with a ferruginous Earth, by Means of 
 Uftulation: which will appear the more probable, if | 
you attend to the following Confiderations. 1, The-- 
Ores and Earths which being made red hot without ' 
any 


*. wm 


AssAYING M £TAL s. VA 
any Addition, are not attracted by tlie Load-ftone, 
if you. melt them, either alone, without adding any. 
Phlogifton or only by Means of an unphlogiftical Flux, | 
in the ftrongeft Fire, will turn into a metallick Glafs, 
not into a Regulus. — 2. . With; this Glafs,; and by 
Means of a due Addition of Phlogifton, you will pro- 
duce the moft perfect Iron in the Fire. 3. Iron de- 
ftroyed by Acids, Fire, or any other Means, or onl 
turned into Ruft, is not attracted by the Load-ftone : 
. and then when it is. melted by a ftrong Fire, without 
adding Phlogifton to it, the fame Thing. happens, 

that was mentioned (N° 1). .. Whence it is plain, that 
by an inflammable Oil, Iron is. produced from. what’ 
was no Iron... .See ($ 90—95)... Nor is it à Contra 
diction to this Opinion, that fome Ores receive.a: 
magnetick Virtue, though made red hot without any: 
thing added to them, ... For nothing hinders the Phlo- 
eifton, which is neceffary to, conftitute the metallick 
Nature. from. being already. prefent in. the. Ore, 
. thongh it be not.as much united, with. the fine Pare 

that. conftitutes the Iron, as is required to giveit its 
metallick Form : fo that it is neceflary, previoufly, » 
to unite it thereto, by. the Action of. a ftrong Fire ; 
which is always requifite in all Reduétions, .°...), 
sut Of'CobPEn, and its ORES. | (RARE 
. 364.. Native Copper, that is, Copper in its metal: 
ck Form, is found'much more frequently and moré 
perfect than lron. | However, it is yet fomewhat | 
lefs malleable than Copper well forged. pin ok 
7:362. It mult be obferved of Cóppér-Ores in sene 
ral, that none of them diftinguifhes itfelf by any-cer- 
tain Figure, but that they are almoft all of thenr 
regular. » But the fineft Colouts of any Kind; red. 
and the diaphanous Colours excepted; moft commonly 
betray the Prefence.of Copper, when they are to be - 
Íeen in any; Ore.» For this Reafon, there is hardly 
any Copper-Ore, thatis not mixt with Iron in greater, 
Quantity, than the Ores.of other Metals commonly 
are. Neverthelefs, :tbere is a-much lefs Quantity of 
! A | | it 
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^ itin.fome'of them; thai i is pened -But we reckon 
| thofe that contain. lefs. Iron in therfiy. to be pene 
more fufible than the reft... Such are; ^ «^ 
363. /Fhe vitreous Copper-Ore (in Qirsuts dimpék 
@lats-Crets). This is of à darkifh violet (léy- Colour; 
like that of a Piece of Steel that has touéhed d red | 
hot Íron.. Befides, this. Colour i$ commonly intér4 
rupted here and there by Spots and grey Veins... dé 
- is very poridérous; and of a middle Hardnefs, One — 
hundred Pound Weighe of it, coritains from fifty t 
| eighty Pound Weight of Copper! F cie diga 
364. The azuteCopper-Ore, is of a mott béitifil 
blue: Colour; it is foft, not very: heavy; broken; 
fhining like blue Glafs ;- of all the: Copper-Ores it i$ 
the moft frée from Jron, Arfenick, add. Sulpbur,. 
though it exhales a little of thé latter in the Uftufà-- : 
tion: wherefore, a great Quantity of excellent Coppers: 
is extracted out of it with very great Kafe. — i 
: 365. The green Copper-Ore is like green Cryfta 
often very neatly ftriated: it looks almoft like a Gers 
mination *. As for the reft, this. Ore has the Pro« 
perties of the (S$ 364.) foregoing. y 
366. The light, dutty, blew Cotierega, Co lii 
Montanum, in Germán 4Bergblatt, and the green oes, 
viride montanum, leís properly Gold-fodder, in German. 
Werg-qrun, being alfo called both by the Name of’ 
Copper-Okers, yield a great Deal of very good Copper, 
when they are pure, which appears from the-Colour 
and Weight of them. But the lighter.ones ate mixt- 
with unmetallick Earths: thofe that are yellow cons” 
tain Iron-Oker: on which Account’ they are: more” 
difficult to be melted, and yield lefs Copper, and-of an 
inferior Goodnefs. This Mountain-blue, and the green 
are carried here and there by Waters, and apply — 
themfelves to the Outfide of Lumps, like a Paint; 
367. The white Copper Ore, inGerman Qüteis«GErta; 
has been hitherto found only-in one fingle Mine of- 
* Some of this Coppér-Ore : germinates like the Bloffoms of Iron 
($ 358), looks like white Coral tinged of a bluifh green Colour; 


and may as properly be called Flores Cupri, ot Blofloms of Copper.’ 
Mit jfnia ; 
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‘Mifnia’y the grey one, in German fabl-Crts; and 
the dark afh-coloured, in German fabl l&upfer4QErts,. 
deícribed by Henckel, in Pyritol. Pag. 195, 197, are 
. folid, ponderous, and rendered white by Arícnick. 
The firft Species is diftinguifhed from the white Py- 
rites ($ 323), by a Colour fomewhat yellowifh, but 
the others arediftinguifhed from it, by a much darker 
Colour: They at the fame Time are all diftinguifhed 
by their greater Weight, and breaking fmoother :- 
. "which is more exactly perceived, when you compare 

together the native Specimens of the Bodies to be dif-. 
cerned. |. 

368. There is alfo a Copper-Ore, called by fome 
Vitrean, and poffibly not very different from that 
above defcribed ($ 363), except in the Quantity of - 
Iron it contains: on which Account it is harder than - 
- the former, and of a darker Colour: it melts with 
greater Difficulty than the foregoing ones, and is ne- 
verthelefs very rich in Copper. We muft likewife 
rank in thefame Clafs, that kind of dark red Ore which 
is almoft of a Liver-Colour, and which is not eafily 
difcerned by the bare Sight, from an Iron-Ore of the 
fame Colour. | | 

369. The merely fulphureous Copper-Pyrites is of 
ayellow Gold Colour, with a light Tincture of green, 
both within and without; if you break it, the Infide 
has a kind of granulated Surface; it is eafily beat 
into Powder, and contains Sulphur and Copper in 
many different Proportions, whence its fpecifick 
Weight varies likewife very much. . But if it is very 
' sich in Copper, and at the fame Time mixt with any 
Quantity of Arfenick, its Gold-Colour becomes yel- 
. lowifh, and. when you break it, the Surfaces are - 
Ímoother, neater, and more even. In this Cafe, it is 
called in German XAupferzglants. Very often, itis of 
the brighteft Green and Blue, both at the Outfide, 
and between the Chinks: Neverthelefs, if you break 
it, and thus difplay a new Surface, thefe Colours feem 
.. pot. to penetrate through the whole Sub(tance of it. 

But when the Copper: Pyrites are mixt with a confi 

: L derable 


N 
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derable Quatitity of Arfenick, they. "e lodi pale, 
hike the /fulphureous. Copper. (§ 316. y: Pyritess. and 
évenare wbiter-than this, acco.ding as.the Quantity 
of the Arfenick is greater. Neverthelefs, they, even 
in this Cafe, are diftinguithed from the Iron-Pyrites, 
becaufe they ate more ponderous, and give not 
Sparkles fo-eafily, if. even they give any, when ftruck 


— witha Steel: which every pos dudes ($316; 4235 


and any-folid Iron-Ore will do. 
:370. The Reafons why the. Cine Ond abepe: | 
mentioned ($ 363—369 are rendered refractory, - 
and even entirely unfufible, are explained (§ 336). 
- 2371. The yellow fulphureoüs Iron- Pyrites (§ 316.) | 
lord likewife to this’ Clafs, thoutit^improperly. 
| Po it often contains in’ i.a. Quantity of Copper, 
“not to be defpifed, butit is looked upon as- improper 
to Copper, and as very refra€tory, on account of its 
great Quantity of Iron. -Hrthe mean Time you find 
out whether ic contains Copper; 1. From its not be- — 
ing of a globular Figure: for it is evident from the 
Obfervations of Heckel, that globular Pyrites are - 
altogether deftitute of Copper. -2: From its unufual 
Yel Ilownefs Apreadin gt through the whole Subftance - 
1d It; s rai Lakh ayy Thy 
- Corcil,- From the abidnibsancritiolned (§ ene 271; n 
Tabticilléra we may eafily deduce fome Rules, where- - 
by we fhall be able pofitively to affirm, thar.a Pyrites 
culum Copper in it. For Inftance, let this bea - 
Rule: Tbe: gould greenifb Colour of a-Pyrites is à Sign 
of its containing a great Quantity of Copper: which ds | 
, confirmed by ‘Experience. But you cannot. by any | 
Means invert this Rule thus » Jf a'Pyrites contains.a 
"great Quantity of Copper, it is of a gold greenifb Colour: 
becaufe: wheneArfenick i is mixt with a Pyrites, even 
one that is-very rich of Copper, it makés-it entirely — 
look pale G 269). The fame may be faid of wer 
ids Mp : 

The Ore which bas been: mentioned. ($ 428), 
luda the Tide of Kupfer-nickel, when we treated of 
“Arlenick and: arfenical Mineral Is, may have Place | 

1 here, 
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here; but only as being improper. It contains a 

Quantity ‘of Copper not inconfidetable, bat it is 

negle&ed, becaufe the Cobalt, wherewith itis incum- 

- bered, renders it almoft untractable. Jn the mean 

Time you are to obferve, that what renders. Ores 

intractable, is not the Arfenick itfelf, but a kind of 

-— Earth, which is always united to the proper Minerals 

of Arfenick; efpecially to. Cobalt (§ 325), which refifts 

Fufion very much, and by Means of the Arfenick that 

is fixt in it, adheres with ‘great Tenacity to Metals, 
- efpecially to Copper and Iron. - a nae 


^ 


X Of Leap and its Ores. 


. 19992, There are very few Inftances, of native Lead’s 
exifting naturally pure and malleable, among other 
. Metals *. EY ME | 
04373. Galena teffellata, or the Cubic Dice-Lead Ore, - 
-called'in Germany %5ley-qlants, is an Ore very. rich of 
Lead; confifting of a Quantity of fmall equilateral — 
Cubes, or of oblong Parallelopipeds. But thefe Cubes 

. are, 'as it were, compofed of very thin, well polifhed 
Lamina's, that fhine very bright, and are of a black- 
ith blue Colour. However, this Ore is very ponde- — 
rous; foft, and brittle; it is more fufible than a great 

many other Ores, though it requires a much greater 
Fire to be melted, than Lead itfelf: the Caufe of 
which is the Abundance of Sulphur, that lies hidden 

"in the Lead-Ore, and conftitutes almoft one quarter 
"Part of it." Ina Fufion well managed, one hundred 
"Pounds weight of pure and folid Lead-Ore, will yield 
"from 65 to 70 Pounds weight of Lead. 

.* 394. Ifthe Lead-Ore (8 373.) confifts of {mall, 
"thin, oblong Cubes; when broken, it appears finely 
ftriated, and is called in German XAlar Sptellige 
 Piewglant? —— —  — | 


..' Some pure native malleable Lead hath been found at this Day 
in New England. What is commonly taken for native Lead, is really 
very rich, fomewhat malleable Silver-Ore of alead-Colour. See 
$381). vix aae T 
L 2 Scho- 


- 
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' Scholion I. You twill ghivays fee this cubical Figure 
(§ 3.73.) im the Lead- Ore; nor was ever any other\Fi- — 
gure objerved in it,. except fuch as bad been given it. by 
fome external Power or Refiftance; foryieven:in: this — 
Cafe, it bas always the fame Form within. . But Lead- 
Ores are called by different’ Names, according to the va- 
rious either regular or irregular Application of the Cubes ' 
to each other, according to their Magnitude, and their — 
Brightne/s thereon depending, and to their Surfaces, whe- 
ther fmooth or rough and granulated.’ There is alfo a © 
Difference objerved in them, as to their ‘Colour y \fome 
being of a lighter aud more bright Colour,-and others of 

a. darker blackifh Dye; 5 4c 9 3503 eet vinodmmos 
.Scholion. Il. Lazarus Ercker, pag. 164. mentions 
a red kind of Lead-Ore, which be fays is ponderous ‘and 
like red Clay. But I found that this red- Mineral, | 
which appeared to me to be Lead-Ore, and bas been falfely 
miftaken for Cinnabar, was nothing more than the Lead- 
Ore, having bere and there larger Cubes, eafy to be di- 
füinguifbed by the Eye without any Help, and an infinite 
Number of very minute Ones, not to be feen without a 
Microfcope, and ling hidden in a red marly Kind» of 
Earth: fo that it doesnot conftitute a particular Species. 
The fame Author mentions in the fame Place anether Lead 
Ore, refembling a white fandy Stone. There are alfo 
jaudy Rocks, now and then very rich of: Lead s «but . 
“which being well examined, contain an Ore not inthe 
Leaft different from that deferibed (§ 374). “Lhe Rock 
indeed, which is moft commonly feft, and on.this Account 
does not deferve to be called Rock, bears a true Lead-Ore 
- «obich is irregular on the Outfide, looks globular, and is 
filled throughout the Subftance of the Rock, with fmall 
| Maffes of very various Sizes, and not very brights fo 
that when the Rock is broken, there appears tbe perfec? 
Species (§ 373) of Lead-Ore. Abundance of. thefe are 

digged out of the Mines at Breybach. » > ciyer te (yah 
395. The Stones that are of a lighter Colour, efpe- 
‘cially the Flints and their like ($29, 4), when they 
are mixt with afh'or black Colour, 'or only marked 
“here and there with Veins and Spots of the like Dye, 
| | thereby. 
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thereby thew that they contain either Iron or Lead 
in them, «They, in the firft Cafe, are called by the 
Germans Gifer-Schwetifig ; and in the fecond Cafe 
Bley-Scbiveiffig....But they, by the Word MBleys 
Schiveiffig, underftand in a fpecial Manner, 'ful- 
phureous arfenical Lead-Ore, which on this Account , 
us rapacious, of a yellow Colour, intermixt with afh- 
«oloured or blackifh Spots, and fomewhat fattifh to 
-the Touch. ‘axe E. ü 

376. The green Lead-Ore, is very rare, of a yel- 
lowifh. green Colour very much varied, and haif 
tranfparenc. It varies its Figure, though it moft 
commonly has that of Spaad, fhutting in Form of 
Nitre; but lefs regular; It is likewife ponderous, not — 

‘shard, and at the fame Time very rapacious. Ne- 
- \verthelefs, one hundred Pound. weight of it yields 
. «from 70 to 80 Pound weight of Lead. The white 
--apnd afh-coloured Lead-Ore are looked upon as being 
ike this, and are every bit as rare. | 
3:977. (Ehe Lead-Ores hitherto ($ 373—376.) men- 
» tionedy are never rendered. refractory by a Mixture 
s of Iron-Qre, or of the fulphureous Iron-Pyrites ($ 316), 
»as ate-the other Ores (§ 236) : for unlefs the Ore that 
»»xcóntains Irop, be naturally affociated tothe JLead-Ores, 
(the major Part of Affayers, in order to roaft them 
swith greater Eafe, and Benefit, commonly ufe an ad- 
dition of Iron, or of its fufible Scoria’s that are ftill 
Sy reducible. Of this, more at large, when we are up- 
wen the Operations. However, the white arfenical 
vx Pyrites ($ 323), if ic is ever thought worthy to be 
:: belaffed among Ores, ought in this Cafe to be except- 
Yovéd, partly on account of its Rapacioufnets, and partly 
®, on account of the refractory Quality ($ 325.) of the 
“abundant. terreftrial Caput Mortuum, that remains 
» of it after the Arfenick has been blown away. 


Of Tin and its Ore. 


boos g98.'That Tin ever exifted naturally in a true metal- 
Vick Form), is very uncertain, or at Jeatt, it has been 


[e 3 Ícen 


ryo UAT She force. f. os Do 
feen ery feldom, | 
that the Thing has happened fometimes, . 


Kind are intermixed: This Ore is-called in: German 
Sinn-Graupen, in Englifh 722-Graius.. 0 (oo 
380. The moftcommon T in-Ore, called in German 
5ivifter, is of a dark yellowifh rufty Colour: fo 
that on this Account. it cannot, by the bare. Sight, 
be eafily diftinguifhed from the Iron-Ore; efpecially | 
as it contains itfelf Iron. . The Figure of it is irregu- 
Jar, and agrees in every Refpect with that of the 
foregoing (§ 379); for which Reafon it feems:to be 
another of the fame Kind, and to differ from it-only 
by its Degree of -Püritya. of 1.7) iio pi A oma 
|. 381. We may, after haying explained ($ 379.) what 
happens to the Tin-Ore in the Fire; find out;by an 
Experiment made ex sempore in the following Mans 
ner, whether there is any Quantity of this: Ore con= . 
tained in any Lump offered for Trial, and about 


JE ALCUN 
+ Infomuch as fometimes to have a greater fpecifick Gravity 
than a Piece of Tin of the fame Size melted om it, 9. 
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what Part of it lies hidden therein. Pound the Lump 
into a. Powder not. very fine, and: wafh off from it 
with. Water the light terreftrial Filth that is in it. 
Then upon a flat, not over broad Shovel, made quite 
— white hot, and having not a high Border, fprinkle 
your Ore, after having pounded, wathed,, and dried 
it, and divide it in fuch Manner, that it may not be 
heaped up in any Place, but quite fpread:,This mutt 
be done, that all the fprinkled fmall. Parcels of the 
Ore may grow red hot quick enough, and that the 
{mall Stones which may happen to be wider or in- 
termixed with them, may not, in their flying afun- 
der, carry a confide;able Quantity of the. Ore away 
with them. © Thus the fmall Stones will be diffipated 
with a gentle Noife, as alfo the heavy intermixed 
Ores of other Metals that are lefs well wathed ; be- 
caufe there is hardly any of thefe, that can bear a 
fudden Heat: There will remain the Tin-Ore, be- 
come of a reddifh Colour, and covered with a kind of 
of grey arfenical Flowers. . | | 

282. The Garnate is, reckoned among precious 
Stones: its of an unfettied Figure, though moft com- 
monly dodecaédral T, regular enough, not rare, half 
tranfparent, and having its Name from the Flowers 
of Pomegranates of which it has the Colour. This 
now and then contains Tin; fo that on this Account 
it deferves to be reckoned among the. Ores of this 
Metal... Neverthelefs, all kinds of Garnates ought 
not to be referred to this Clafs, For they fci), under 
the fame Name, Stones that have indeed the fame 

Colour, but are more tranfparent, vitrefcent and ave 
rather of the Nature (§ 29, 4.) of i-lints, 

» 383. The Tin-Ores mentioned (379, 480.) which 
are rendered: refractory by the Stones and Earths 
_mixt with them, may among the other, Ores be very 
well improved by wafhing and roafting, on account 
of their confiderable Weight, and Conítancy in a 
middle Fire. But they can never be totally freed 
Pg Wer so . ; : 

«d Or compofed of twelve Sides. r 

bi | L 4 from 
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from the Iron-Ore, efpecially that kind of rapacious 
Iron-Ore, that was mentioned ($ 353), which is very 
often intermixed with Tin-Ore. > For this Reafon; the 
Tin melted out of thefe Ores, is lefs perfe& and: true 
with Tin, turns into a hard untractable ($ 59.) Regu- - 
das, that can never be feparated with any Benefit: 
The Copper-Ore, likewife, is fometimes found mixt 
with Tin-Ores, under the Form of Oker, or of Pyrites: 
3t renders the Tin extremely brittle, when it melts: 
together with it in any confiderable Quantity; But — 


this Ore is more eafy to be fetched out by wafhing 
. and roafting, than the Iron-Ore.) 5 5. oda 


Coroll. From what has been juft (§ 383.) faid, you 
may eafily guefs, what kind of Tin any Ore will 
produce; and why Englifh "Tin is the beft of all. - 
For its Ore is, of all T'in-Ores, that which is lefs.de- 
filed with Iron. | a ae $25 


4 (Of Sitver, and its Oréso oi SE 


384, Pure du&tile Silver, not defiled by Sulphur 
or Arfenick, is found naturally and much more fre- 
quently than the foregoing Metals, in. fmall Maffes — 
of many different Figures, efpecially under the Form 
of Filaments and Scales, in man 


a" m 


ealy to be flatted with the Hammer, and to be cleft, 
not much harder than Lead, and much of. the fame 
prefently, and foon. grows: red 
of Sulphur and of pure ‘Silver : 
tion of it ($ 140.) and the. Che- 
à*' 'The moft beautiful is in thin Plates with various Furrows on 
them, fo asto make the Plates refemble real woyen Silver-Lace. 


,...T Thisisoften miltaken for native Lead. See the Note to ($372) 
mical 


- 
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mica! Analyfis fhew. It contains above three quar- 
^ sen Parts of "Silver’ €) 920007705 7 | 
» 9386. The horny Silver-Ore is half tranfparent, it 
is ‘of a deeper or lighter yellow or brown Colour, ac- 
cording as it confifts of larger or fmaller Lumps, it 
looks like Rofin, and has an irregular Figure on the 
Outfide; but when examined clofely within, it ap- 
pears to confift of very thin Plates. ^ Nor is it very 
ponderous, nor hard, but eafy to be ground: when 
' "brought fuddenly to the Fire, it crackles, burfts at a 
‘great Diftance, as moft Ores do, and in this Cafe 
exhales a fülphureous Smell, and fometimes burns 
lightly, and finally cafts forth fomething arfenical, 
butin a very {mall Quantity. On this Account, it. 
‘feems to differ from the foregoing ($ 385), at leaft 
with regard to the Quantity of Sulphur, For it 
hardly contains two thirds of Silver in it, . y 
387. The red Silver-Ore, is of a fcarlet Colour, 
fometimes lighter, fometimes deeper *; in the firft 
Cafe, it is tranfparent like the arfenical Ruby ; and 
in the fecond Cafe, it is of a deeper Dye. It varies 
its Figure, though it is often of the cryftalline prif- 
“matical Form; it is heavier than the foregoing 
/*($386.) horny- Silver-Ore ; but it burfts, when 
"brought near a Candle, or a mild Fire, and the re- 
^maining Part of it melts immediately, before it grows 
"red hot; and then it emits the difagreeable Smell of 
Arfenick, together with a thick vifible Smoak: It 
^as fomething fulphureous in it, which is evidenced 
by its burning violently and by the Smell of the 
“nitrous Acid, which rifes from it when you fprinkle 
‘upon it Nitre put in Fufion, and made red hot: 
» which Phenomena are the Effects neither of the Ar- 
- fenick, nor of the Silver; fo that the fcarlet Co'our of 
-othis Ore feems to proceed from this Caufe (§ 148.) 
You may fometimes extract with the Load-ftone 


- ^* Mach refembling a Garnate, and hath by itsontward Appear- 
ance been miftaken for tranfparent Cinnabar. See the Note ($ 402.) 


(§ 359-) 
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($259) out oF thé Caput Mortuum of this Ore, fome 
Iron femaining after the Sublimation made in clofe. 
Veffelss though you ufe the choiceft Bits of the Ove’ 
for this Experiment. However, it hasin it the fame’ 
Quantity of Silver, as the horny Ore above-menti- 


.. ened ($386) 


1888. The white Silver-Ore, of alight grey Co- . 
leur, of an irregular Figure, pretty ponderous, and. 
very brittle, has at the fame Time fome Copper in 
it nay, it even contains moft commonly more Cop- 
per, than Silver: fo that it differs from the white 
Copper-Ore ($ 367.) only on account of the Quantity: 
of Silver it contains. Itis heavier than the two fore- 
going ($ 386, 387.) yielding however lefs Silver than 
they. The Lead-Ore, efpecially the granulated Oré 
. ($373), which is of a lighter Colour, is fold for it; 
See Henckel’s Pyritol. Pag. 170, 195. SIRE. 
. 1.889. We have not hitherto known any befides 
thefe four (§ 385—388.) Silver-Ores, though many 
others are looked upon by fome, as fuch: However, 
the Thing being well examined, they either are im- - 
proper to Silver, or prove to be compofed of the al- 
ready mentioned proper Silver-Ores; that is; fome- 
times of themall, and fometimes of only forne of them, 
mixt together in many different Proportions. And 
this Mixture is fometimes fo very fubtle, that it cam 
hardly be perceived with a Microfcope. And in- - 
deed among the Iron, Copper, Lead, and Tia- . 
Ores, already explained (§ 342-382), you will - 
Aometimes find fome, that will yield no inconfiderable 
Quantity of Silver; but as thefe contain more of the 
other Metals, they, on this Account, muft be called - 
improper Silver-Ores, when they have any Silver in- 
termixed with their Subftance (§ 311.) or accidental 
Silver-Ores, when there is only tome Silver adhering - 
to their Qutfide (§ 311.) - T3207. Ogee 
390. The white and grey Copper-Ores (§ 367) 
may be called improper Silver-Ores, as they are al- 
‘ways impregnated with Silver. But the other Copper- 
Ores, though they moft commonly contain Silver, 
a 5 a *à fo, 


ut 
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fo that thére is fometimes a great Quantity of Silver 
got out of them; neverthelefs, cahnot always be re- 
ferred to this Clafs, unlefs you have, in fome fpecial 


Cafe, found out by Experiments, that they contain 


Silver in them: for we have not hitherto found out 


any certain Characterifticks, and outward Signs, from 
_whichwe might decide, whether any Ores contain Si]- 


ver in them, or no. And if any fuch Characters have 


been found out, they ufually are regarded only with 
relation to the Mine that yields the faid determined 
Ores: fo that People that do not ufe the neceflary 


Cautions, are often ceceived in making an univer- 
fal Application of fuch external Signs. | ; 
391. lt is the fame with the Lead. Ores: for the 
more nicely ftriated, among, thefe, the granulated 
Ores (§ 374), and thofe that have a changeable 
Brightnelfs, are referred to the Clafs of the Ores that 
contain Silver: becaufe, there is fometimes fo much 
Silver in them, that it is of greater Price than thé 
Lead thereto adhering. Some look upon them, and 
not without Foundation, as real Silver-Ores. But 
this Rule fuffers a great many Fxceptions; while, 
on the contrary, the 1. ead-Ore confifting of large cu- 
bica! Parts, which is generally ‘thought to contain 
Silver, is of equal Value to that of the foregoing, with 
regard tothe Silver. > 
392. Finally, it is proper to forewarn every one 
not to be overhafty in thinking, that there is gene- 
rally Silver contained in the Ores of Copper, Lead, 
Tron, &7c. becaufe Silver may be extracted out of the 
Lump, in which this kind of Ore precominates, or 
out of the Metal that has been melted trom it: nay, 
fore you make your Experiment, and determine 
any thing, you muít previoufly and with great Care 
chufe an Ore, perfectly pure, looking homogeneous, 


and altogether free within and without from any 
- Mixture of Stones, that might perhaps conceal tome 


Silver-Ores. ($ 354—388). ‘For unlefs you take 
fuch an Ore for your Experiment, you will never be 
ableto conclude with certainty, fromany Silver fetched 

out 


156. COT Nw of 


out of it, that it 1s fruitful in this Metal ; as ake 
are very few Ores, that’ are not fometimes contigu- 


ous to. Silver- Ores... But if fuch a. Concretion has 


been made by minute Maffes, you cannot ‘eafily” per- 
ceive’ at firft Sight, whether i it is proper to the Ore, 


or ‘only. accidental. Hence the Reafon may be un-. 


derftood, why Regulus's precipitated feparately . and 
at different Times, out of impure Bits of Ore, when 
tried, do not yield at every Time the fame Quantity 
of Sil lver, in proportion to that of the Metal, 

though no Errors are committed in the Operation ; : 
Which never, happens, when the Ore is well beaten 
and mixt before, or when you ufe. it perfe&lty 

ure. 

is 393. The pure ($ 384—388 j proper Ores of. Sil- 
wer, either thofe that are incorporated with fome pute 
Copper or Lead-Ores, or thofe that are only inter- 
“mixed with them, are of themfelves fufible. Now, 
what Ores are refra&ory and not fufible may be un- 
"derftood from what was faid before ( $.3 34). as it 
holds equally true of all kinds of Ores. But the Tin- 
Ore requires here a particular Confideration : for; in 
the Fi ire, it is refractory. neither alone, nor joined to 
other Ores : ‘nay, Tin may be very eafily mixt with 
. Silver, but above all with Lead (§ 41 and 57): How- 
 €ver, it fometimes happens, that, as foon as you in- 


‘create the Fire, fo as that the Lead may grow red, 


the Tin feparates from it. (§ 41.) in form of Calx ; 


* 
, 


“which Calx is altogether indiffoluble by Lead, and | 


.. With great Dificulty diffolved by the Glafs of” it, 
and takes away a great Quantity of the Silver, w en 
—. this has been mixt ‘before with Tin. But Silver LN 

"Lead, wafhed off with a ftrong Fire, from all "he- 
terogeneous Metal, Gold excepted. Whence it is 
plain, that Silver and its Ore, when Tin or its Ore 


3s mixp to it, muft be looked upon as y refraclory, 


i and for what Reafoa, 
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is cus Of GOLD, and its Ores... Ae. 


~ 364. Gold, whofe Characterifticks are very (§ 6.) 
remarkable, is free from Sulphur and Arfenick ; of 
all other Metals it is moft frequently found native ; 
has no certain diftinctive Figure, and confifts only 
of fmall irregular Maffes. It will not be improper 
here to mention at leaft its principal Matrix’s. 


295. here isa Flint, or white Quartz (§ Ab 


Ne 4.) in which Gold commonly lies hidden in very 
folid and Jarge Mafics. It is concealed likewife, but 
more feldom, and in lefs Quantity, in that yellow and 

blue kind of Stone, which fome call the Lapis corneus. 

396. Thatkind of blue Stone, which may be cleft, 

and, on Account of its Colour, is called Lapis Lazu- 
seus +, often moft elegantly fparkling with very fmall 
Ípeckles. of Gold: The Gold, neverthelefs, is lefs 
folid in this Stone, than in the foregoing ones (§ 295.) 
.397. There is hardly any Gravel in the Nature of 


“Things, that does not contain Gold in it: as do . 


likewife feveralfat Nimy Earths: But they are fcl- 
~ dom. rich enough in Gold to pay the Charges of ex- 
xracting it therefrom by wafhing and Amalgamation. 
Bur thatkind of Gravel which is found in the Channels 


- 


‘of Torrents and Rivers, or near them, elpecially | 


-where the Canal makes many Windings, is commonly 
sicher if Goldianaltheredt€ 7027 2007 
.—.: 398. This ‘native Gold (§ 394.) is very feldom 
found altogether pure, but is commonly mixed with 
Silver: Neverthelefs, that which is found in the 
_/Graveland Earths mentioned (§ 297), is rather more 
^müxt with Silver than that which is wedged into 
sod folid Matrix ($295. 395.) ENT xh 


OV Lapis Lazuli.’ Bike) « Ee HG UE 
» 198Sucli Gold Düftis to be found in fmall Quantities; in fome of 
the Rivers of Scotland. Atthe Coronation of King!Gharle: 1. fome 
‘Medals were made of this Gold, with this Legend round the Edge, 
Ex auro, ut in Scotia reperitur. One of which is to be feen in that 
admirable Colle&ion of Sir Hans Sloane Bart. Cc. and many of 
the Country People have gathered enough to make Rings of. 


399. No . 


, 
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399. No Ore, that I know, hath been hitherto 
found, in which Gold conftitutéd’ the .greateft me- 
tallick Part; fo that I cannot mention any Ore 
($3113 proper io Gold. The fame is teltihed by 

‘the Authors that are moft fkilful * in e Ed 
and ‘Trial of Minerals.’ There are indeed. l 


vera 
Ores fold under that Title; but which, after a ftriét 
Examination, are found not to be {uch ; for in thofe 
Places where Gold is wafhed our from Gravel and 
Earths (§ 397.) you often find Tin Ores in Grains, as 
. likewife the Garnates mentioned ($ 379—382.) In 
which Cafe the rapacious Iron-Ore, called in German 
(353.) Cüolfanr, which is commonly joined to 
thefe, is feldom | wanting:: Nay, it. has fometimes 
happened, that many People deceived by the red 
yellowifh Colour of thefe Ores, looking as if there 
was Gold in them, have miftaken them for 
Golden Ores: Mean while, I never faw any Body 
grow rich by Means of them, or any Gold melted. 
out of them. The fame thing is to be concluded of 
the Golden Marchafites; fo called becaufe they are. 
nothing but fulphureous Afarchaftes Sp BR Lo ur e 
/,,,400., There are no Ores improper to Gold,’ but 
Silver Ores: For it is in thefe alone, that Gold pe- 
netrated with Sulphur and Arfenick, has divefted its 
metallick Form. 1f Gold is found in other Ores, 
there is a much greater Quantity of Silver joined to 
it: So that they rather belong to the Clais of ‘the 
Silver Oresy among which they have already been 
. reckoned, ! A NU n Apa 
Coral. As Gold is moft conftantand incorruptible in 
the Fire ($ 6), its moft fubtle Particles are eafily dif. - 
tinguifhed from Particles of the fame Colour (§ 316): 


* Taz. RM Aue Subterrauea, p. 55. Georg. Leonhard. Von 
Lochneyfi Nachricht vom Bergwerk, p.125. Y. F. Henckel Pyrito- 


- dog. p. 167, 226, 667. | 


t ‘The Engl Miners confound the Marcha/ites and Pyrites; and’ 
generally call them by the common Name of Mundicks. See 
Weodward's Method of Foflils, my / Pate i 
E T | For 


" ^eg " 


Of Mercury, aud its Or& 5001 


^" 4ox. Native, fluid, Quickflver, called Virgin Mer 
try, moft commonly lies concealed in an afh-colour- 
ed foft Stone, eafy'to be cleft > In which it.may be 


- dete&ted by the naked Eye, or by Means of Micro- 


fcopes, under the Form of fmall Drops. It is found 
in gfeat Quantity efpecially about Jdria T, fo that 
fornetimes little Drops of it running together out of 
the Marix, may be gathered in fmall Veffels, ^^ 

"7402. "There is but one fingle’ Ore of Mercury 
known, called” C/zzabar; of which you will find 
very good Specimens in every Druggift's or Apothe- 
cary's Shop, under the Name of native Cinnabar *. 
It is of the fineft fcarlet Colour, and, when broke; ap- 
pears ftriated with {mall parallel Furfows : Befides, it 
is very heavy ahd foft, and confifts of mere Sulphur 
and, Mercury ; in fuch Manner however, that the 
Quantity of the Mercury is commonly above fix 
Times greater than that of the Sulphur, and that the 
Beauty of the Colour of the Cinnabar depends on the. 


- ‘Abundance of it: As the Regeneration and Chémical 


Analyfis of Cinnabar thew. “Hence the Reafon is 


likewife evident, why this Ore is fo very volatile, in 
‘comparifon of other Ores. | | 


| + ddriais a Town in the County of Goritia and Province of 
Carniola, See Dr. Brown’s Travels, Lond. 1685, Fol. p. 81. 


'* There is in Lordi great Plenty of the fine native Cinnabar 
or Quickülver Ore to be had, as yearly imported by the E aft- India 
Céimpany from Ching ; itis of a beautiful red or vermilion Colour, 


- and Semi-tranfparent; refembling the red Silver-Ore (fee the Note 


«0 $ 327) but of a lighter Colour. 
403. Mer- 
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. . 403. Mercury, and its Ore, Cinnabar ($ 402.) i$ 

more feldom found than any Metal; fo that accord- 
ing to the Calculations of Dr. Hoffman-+,. there is 
fifty Times more Gold got every Year out of the 
Mines, than Mercury or its Ore. This indeed is 
very true, but it feems to be no lefs certain, that 
Mercury and its Ore offer much more frequently than 
we think, but are not known to us. This will ap- - 
pear probable to any that will confider, that Metal- 
lurgifts try the Minerals unknown to them, in a {trong 
open Fire only, making with them .Scorifications, 
Coppellations, and various melting Precipitations; and 
neglect, or perhaps are ignorant of thofe Operations 
that are made in clofe Veffels; becaufe they hardly 
ever think of Mercury, except when Quickfilver it- 


felf, or the fcarlet Colour of its Ore ($402) offers 


to their Eyes. Befides, the Colour, Weight, and 
Figure of Cinnabar (which is neverthelefs moft eafily 
diftinguifhed from other Minerals, when pure) are 
altered to fuch a Degree by the other Minerals mixt 
with them, that can never be detected by the mere 
outward View, and without making an Experi- - 
ment. : | TUM 
Coroll. You will indeed find in the Works of Che- 
miíts, feveral Experiments mentioned, by which 
they fay that Mercury has been. fetched out of. Mi- 
nerals; but all.thefe Experiments are here of little 
Service to us. For, 1. Thefe Minerals are not ex- 
actly defcribed; fo that they could not be diftin- 
guifhed, if they fhould offer to us: And if they have 
been called by a Name, the fame is alfo common to 
many other Things, or the Signification of it known 
to none but the Author himfelf. 2. The Particulars 
neceffary in the relating of Experiments, have been 
almoft entirely omitted. | 
+ Differt. Phyfico- Chemica, de Mercurio & Medicam, ex Mer». 
'€urio fele&ioribus, Thef. IT. : | D) we 
of 


p 
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Of the Recutus or Antimony *, and its Ore, ^ 


404. 1 am not certain from any Obfervation, that 


the pure Regulus of Antimony was ever found native; 


nor do I remember to have read in any Author, of 
its having been fetched pure out of the Mine. - 
405. The Ore of Antimony, is of the Colour of 
Lead-Ore (§ 373), it has very fine, long, parallel 
Strize, in form of Needles, that cut each other acrofs ; 
and more feldom {mall fhining Scales, with a light 
reddith Colour intermixed; itis heavy, and refolves 
partly into a Regulus (§ 16), and common Sulphur, 
out of either of which, it may likewife be eafily rege- 
nerated ($ 233.) by’a proper Operation. " 
:Scholion. The Defcription of the Regulus of Anti- 
mony (§ 404.) Pas indeed a very great Affinity with 
the! Defcriptions which we have given of fome Iron-Ores 
($351; 252, 353,) efpecially (§ 353) 3 and theres in- 
deed fo great a Likenefs between them, that they are» 
Sometimes confounded with one another. » Neverthelefs, it 


_ ds eafy to diftinguifb tbe Ore of Antimony from the reft, 


becaufe a fmall Particle of it applied to the Fire of a 
Lamp, will melt immediately, which rapacious Iron- 


Ores can either not be put at all in Fuffon, or at leaft. 


not without ufing the Blow-Pipe ($258). Befides, when 


a Man bas once exatily confidered the external Habit of 


all thefe Mines, and filled bis own Imagination with the 
Impreffion of it, be finds out a certain Difference, which 


- Words cannot eafily defcribe, but which ts nevertbelefs fo 
. vemarkable, tbat «be is able for tbe future to diftinguifh. 


them from each otber, by bare [nfpeciion. 


NA: Me - 


ee tow? Of Bismut ny aud its Ore. 


-. 406. Bifmuth lies fometimes inclofed fo very pure 
in its Ore, that you need not ufe any other Opera- 


* The common Antimony to be met with in Shops, hath under- 


gone a Fafion from its Ore, and therefore our, Author calls it Rega- 


dai Autimonii. 
M tion, 
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tion to fetch it out, but breaking of it not very 
Dye, dc AR s * | he 
407. Every Ore of Bifmuth, as is fhewn by the 
Chemical Analyfis, is reduced to the State of Ore by 
Arfenick: For this goes out of it by Sublimation, 
You find in the fame Ore that kind of Earth, that. 
gives an azure Colour to Glaffes, of which we have 
already fpoken ($ 322, 326), in the Article of Co- 
balt. Whence it is evident, that the Ore of Bifmuth . 
may without Impropriety be called Cobalt of Bif- 
muth: The more, becaufe you will find in any Ore 
of Bifmuth the fame Principles as in Cobalt, only in 
a different Proportion. Pa mi 
.Scholion. It will soi be improper, bere to give an 
Account of tbe making of Zafre and Smali, which Kun- 
kel bas jirft defcribed wiih Clearnefs, in bis Ars Vitri- 
aria, — Por Infiance, Cobalt leaves after the Sublimation, 
and Bifmuth after the Fufion, a Caput Mortuum, 
which is in a [pecia] Manner called by the Germans 
Mitmuth-Craupen, when there remains Something of 
ibe Ore of Bifmuth. It contains an Earth, which being 
melted together with the Ingredients of Glafs, gives Glafs. 
an azure Colour. It is firft beaten into Powder, then 
Sifted through a fine Sieve, then mixt, by grinding and 
Jiercing, with a very fine Powder, made either of Saud or 
of white Flints, and which i$ even double in Quantity, 
“with regard to the foregoing. If you Sprinkle with Wa- | 
ter this compound Powder, which is called Zafre, the — 
whole will then make a Stone of a middling Confiftence : 
But.as this fprinkling is always done before the Lafreis | 
fold, fome have taken it on this Account, for a native 
Mineral. E E M 
But if you grind aud mix this Zafre together with a — 
Sufficient Quantity, for Inftauce, once and a half asmuch of | 


sp. S 


t In the Mufeum of the Royal Society are Pieces of Bifmuth- _ 
Ore, fent from Cornwall under various miftaken Names, butío - 
very rich of Bifmuth, that, by only holding a Piece witha Pair of — 
‘Tongs againit a clear Fire, the meltimg Bifmuth will run down in | á 
form of melted Tin or Solder, almoft as foon and as eafy as Cheefe — 
will drop in toafting. - ECHTE NEG 


|. 
P AssaviNG MeTALSs; 163 
Pot- Afbes, and then melt it in a great Fires this pros 
duces a Glafs, whofe Colour is almoft black, which bow- 
ever, if thrown into Water immediately after it is put in 
-Fufion, and then ground and fifted, produces the fineft 
blue Powder, which is called Smalt T. 
If the felf-fame Zafre, or the Smalt made of it, is mixt 
with a hundred Times as much or more, of cryftalline 
pounded Glafs, or with anyother of the Ingredients out of 
which white Glaffes are made, then the Colour which 
appeared fo very black in the melted Smalt alone, turns 
into the moft beautiful blue fapbirine Colour: whence 
Some pretend, that the Word Zatre bas bad its original, 


; Of Zinx, and its Ore. 


- 408. Zink, is called in German Contrafait Spiaus 
fer: whether it is or ever was found native, in the 
fame Form mentioned (§ 14), is a Secret to me: 
nor is there any known kind of Ore, out of which 
this Semi-Metal may be melted in the fame Manner 
as the other Metals and Semi-Metals are melted out 
Of theirs. - | 
409. "Therefore, all the Zink that is prepared in 
Germany, eípecially at Goflar, is obtained by Subli- 
“mation, not by Eliquation, and not got out of any 
fingular Ore, but out of fuch an intricate and con- 
fufed Mixture of different Ores, that feveral other 
- Metals and Semi- Metals may be feparated at the fame 
Time from it. Iron, Lead, and Copper are alío 
contained in it in great Plenty: and are almoít all 
involved in Sulphur and Aríenick. | 
- 410. There are no peculiar Sublimations made for 
he extracting of Zink, but, by a Sort of fecondary 
"Operation; it is collected during the Eliquation of 
‘the other Metals, efpecially of Lead. 
-- 411. It is proper hereto explain the Manner, in 
which the Sublimation of Zink ($ 409.) is made, be- 
*&aufe there is hardly any accurate Defcription of it to 


3 F See the Note (§ 325.) 
a M 2 be 
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p 
be found in Mors The Ores that yield Zink, ee 
by along and feveral Times repeated Roafting, freed. 
from Sulphur, and in a Manner from Arfenick by. | 
the fame Operation. When laid into Strata ($. 240.) . 


with Coals, they next are put into prifmatical, qua-. 


drangular Furnaces, the Height of which is feveral 
Times greater than their Breadth and Length. "Three | 
of the Sides of every:fuch Furnace are fo many | 
thick Walls; but the fourth, which is in Front, is — 
fhut up clofe with Plates, cut out of a kind of Stone . 
éafy to be cleft, that will bear a ftrong Fire, and. 


: hardly above one Inch and a half thick. ‘There is 


EN 


and is, by its Declivity,: determined to Tun towards: | 


: and thence to fall and gather into a fmall Veffel put 


another Plate made of the fame Stone, applied within Li 
to the inferior Border of the lowermoft of thefe Plates, | 
and placed in fuch Manner, that rifing up obliquely 

and inwardly from the faid Border, it makes aChan- 


nel declining towards: either Side of the Furnace; 


ending in a Hole left in that Part of the Furnace, and © 

defigned to carry thence into this Hole, whatever falls — 

into its Cavity. If then the Ores ($ 409.) melt inva 

ereat Fire, excited with Bellows, placed: below the — 
back- Part of the Furnaces; at the fame Time the ^ 
Zink, which is altogether volatile, applies itfelf Drop ~ 
by Drop to the juft. - defcribed thin, foremoft, and al-. 
ways leis hot Wall of the Farnace, and very much — 
likewife to the Joints of the ftony Plates of which itis | 
made; becaufe thefe Joints from Chinks and Furrows 
that are inequal. In this Cafe, if the faid foremoft Wall _ | 
of thé Furnace is ftruck | lightly. many times oret 
during the Fufion, the Zink flowing down: : 
Drop, falls into the hollow Channel juft defer bed, 


the (mall Hole which is at the End of this Channe 


under it, Nevertheleis; a very great Part of. the 
Zink is burnt and diffipated. during this Operation ; _ 
which is alfo evidenced 2 Priori, by the eafy Come 
buflibility of Zink in a much mildef Fire; 
chiefly by the beautiful green Colour of the Flame, | 
that rufhes out of the Furnaces at that Time, and i | 
UIT 
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the white, thick Smoak that comes out along wit 1 
it. For you always fee, and with no fmall Pleafure 


too, a Flame of this Kind, efpecially towards tre 


- End of the Operation. Therefore, out of the vaft 


Quantity of Ores, which is at feveral Times put into 
any one of the Furnaces, within the Space of 18 
Hours, and which is more than fixty hundred 
‘Weight, not reckoning the additional Ingredients, 
you will hardly obtain three, four, or at molt five 
Pounds of Zink. ui | 

Coroll. |t is then plain from what was faid (§ 498 
and 411.) how difficult it is, to pals any certain 
Judgment upon the Ore of Zink, as it proceeds 
from fo greata Confufion of Ores and Minerals, and 
in fo fingular a Manner. - 

412. However, there are befides the Matrixs of 
Zink hitherto mentioned, that are found at Goflar, 
fome others which may be called Zink Ores. To 
this Clafs belongs efpecially the Lapis Calaminaris, 


or Calamine, in German Galmey and alfo native Cad-, . 


mia to diftinguifh it from that which is called ($.89.) - 
Furnace-cadmia. This is of a Figure altogether ir- 
regular, fometimes fpongy, and now and then folid. 
It is yellow, Gold Colour, red; fometimes grey, or 
even of a Colour which is a Mixture of all the fore- 
going : As for the reft, it is not very heávy, nor 


- hard : when roughly broken in Pieces, and thrown 


into a violent Fire, it immediately renders the Flame 
of the Colour mentioned ($ 14), and exhales a white, 


thick, copious Smoak, which however has not the 
Smell of Sulphur or of Arfenick, but a fweeter Smell 


peculiar to it, and vaftly aftringent, and which con- 
denfates into very light Flowers, which are at firft 
 bluifh, and then of a greyifh White. Only take care 


"not to make this Experünent, with. fuch Bits of the 


Lapis Calaminaris, as ate. accompanied with the yel- 
low fulphureous Pyrites (§ 316), or with the white 
Arfenical one ($ 323), oralfo with Lead-Ore (§ 373): 
for they now and then happen to be affociated with 
this kind of Stone. Befides, the volatile Part juft 


M 3 delcribed , 
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defcribed, there is a great Dea] of Iron in the Cala- 
mine, and. moreover no inconfiderable Quantity of 
unmetallick Earth. | ecd 

413. You can never, by the only Force of Fire, 
or by the help of the common reducing Fluxes, pro- 
duce any Zink out of this Stone ($ 412). However, 
the Agreeablenefs of the Flowers of the faid Stone 
($ 412.) with thofe of Zink; the changing of the red 
Colour of Copper intothe yellow Gold Colour, which 
Alteration is effected both by the Calamine, and by 
Zink T (§ 88); and finally, the Production of Zink 
itfelf out of the Lapis Calaminaris, to be obtained by 
feveral manual Operations, require that we fhould 


clafs it among Zink-Ores : of this more particularly, 


when we come to the Operations. | | 
414. Some Authors have given us feveral Obferva- 
tions, concerning the Ores that are proper to Zink 


and out of which it may be melted, as other Metals 


7! 


are out of their Ores, But though I would not inva- 3 


lidate their Authority; there are however many Rea» - 


fons, why I cannot believe, that the Ores to which 
they afcribe the Name of Zink, are fuch in reality. 
For, 1. Zink is confounded with Bifmuth by feveral 
Authors: {© that both thefe Names are looked upon 


. aS fynonymous; while there is neverthelefs a very great 
Difference between thefe two Bodies, as it clearly 
appears from the Characterifticks of each, exhibited — 


($ 14, 15), and which are eafily difcerned by the 
Senfes; not to mention greater Differences, between 


them, which are manifefted by Chemical Operations, 
It will be enough, for Inftance, to mention one fingle - 
Author, even G. L. de Lobney/s, a Man indeed of no -— 


little Rank among Metallurgifts, and who never- 


..— theefs, fpeaking of the Manner in which the Zink |. 
— of Goefar is got out of its Ore, fayss Hoc Zinguum 


t Out of Zink and Copper may be made as fine a beautiful 
yellow Metal, refembling Gold to the Eye, as the famous Bath- 


metal fo long in vogue, or a more modern Metal at prefent, in. — 


great Uíe for Cane-heads, Buckles, and other Toys. |. ^. 4 
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five Bifmuthum avide ab alchemiftis defideratur. See 
_ his sPachricht vom Wergwerck, p. 83. 2. 2. Authors 
have either entirely neglected the Defcription of the 
- Zink they fpeak of; or, if they have faid a few 
Words about its Characterifticks, the very fame Pro- 
perties belong likewife exactly to Bifmuth. Befides, 
Bifmuth-Oresare rather found in many of thofe Places, 
which Authors fay contain Zink in Plenty, than 


Zink-Ores: for Inftance, in England, the Zink of | 


which Country is very much talked of; though at 
the fame Time it feems hardly to exift at all there : 
what confirms me more in this Opinion, is a cleat 
| Paffage in Webfter’s Melallograpbia, 5. 339 5. where- 
in this Author owns, that he has to no Purpofe 
looked out every where for Zink-Ores, efpecially in 

England *. ^ | | 
415. The Dutch bring to Europe in their Eaf 
India Ships, a great Quantity of Zink, which is a 
little more blue than the German Zink, and in every 
Refpe&t more tenacious T. But we know nothing 
certain, either of the Country where the Ore that con- 
tains this Zink is digged out, or, and much lefs of 
the Manner in which Zink is obtained out of it: For 
they fay no European is granted the Liberty of enter- 

. ing into thofe Countries. 


Of Vitriot, and vitriolick Minerals. 


416. When a Metal or a Semi-Metal is diffolved 
by the acid Salt of Sulphur, in fuch Manner that 
“both may appear under the Form of Salt, when 
joined together; fuch a Concrete is ftrictly called 
WVitriol. | 


* Thefe are his Words. J Anow not, what ufe is made of this 


: Spelter, but only that the Brafiers do tnix it with Copper, and thereof. 


make their Cement or Solder: for from them awe have it, and that at 
_ very dear Rates. The Ore of it. 1 have not ceu, nor as yet could pro- 
eure; and I foould be very glad to hear that any of it could be obtained, 
or any of it found in England, 
— T kis known in England by the Name of Tutinag. 
tp M 4 417. We 


, 
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417. We have hitherto found but two Metals in - 


the mineral Kingdom, that are naturally diffolved by 
this Acid of Sulphur, «iz. Iron and Copper. 'There- 
fore, they reckon only two native Vitriols, viz. that 
of Iron, and that of Copper. The former, which is 


E 


green, femi-diaphanous, confifting of rhomboidal ] 
Cryftals, and of a fweet, aftringent, ftyptick Tafte,. 
melts firft in the Fire, and cafts out an aqueous Va- ” 


pour, and then dries up, and turns into a grey Pow- 

der, which, by increafing the Fire, at laft becomes 
of a reddifh Colour; while at the fame Time an acid: 
 fuffocating ($ 22.) Vapour is expelled out of it. But 
the Vitriol of Copper, when artfully feparated from 
the foregoing, and rendered. pure, is blue, lefs tranf- 


parent and aqueous, more ponderous, not melting fo- 


eafily in the Pire, of a very unpleafant, cauftick 


I* 


. Tate; and otherwife not very) different from the 


other. Both thefe Vitriols, diffolved in Water, 1m- 
part to it their own Colours. 

. 418. Thefe two Vitriols moft commonly are found 
joined together; juft as the two Metals out of which 


they are extracted, when the faid Metals have been - 


diffolved by the Acid of Sulphur, are hardly ever 


found folitary, but are moft commonly mixt with | 


cach other in many different Proportions, In the 
mean Time, the Vitriol of Iron is very predominant 


in thefe concrete Bodies. Iris an eafy Matter to find - 


out, whether there is any Copper in any Vitriol, if 


you put a well polifhed Plate of Iron into the Solution . 
ys fome Copper | 


of Vitriol: for then there is alwa 
diiven out, which applies itfelf immediately to the 
Surface of the Plate, under the Form of a ver 
‘Powder. But, whether, 
Places, the Vitriol of Co 


y fine red. 
or in what fubterraneous - 
pper.may be found as pure © 


as the blue Vitriol we buy, I indeed know not. That 
Vitriol feems rather to be artificial, which is fold - 
under the Name of Roman Vitriol, Cyprian Vitriol, 
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419. Native Vitriol is inherent and diffolved in - 


. many Waters: for Water mutt, always cone 
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caufe the Acid of Sulphur, to affume the Form of 
Vitriol together with the Metal; becaufe no Salt can 
exert its faline Virtue, unlefs it be diffolved by Fire, 
or by Water. Befides, the cryftalline Form and 
Tranfparency of Vitriols, can never be procured with- 
out the Intervention of Water. But the vitriolick 
Salts conftitute many Waters, called on this Account 
medicinal Waters, as are the Pyrmont Waters, and 
feveral others, Wherefore, you may alfo ex tempore 
find out, whether fuch Waters contain Vitriol, by 
pouring fome Water upon a boiled rough Vegetable, 
for Inftance upon Tea, Galls, the Herb Tormentil, 
Snake-weed, €?c. for this Mixture turns immediately 
into a black opaque Ink, if there is any Vitriol of 
Iron mixt with it. But whether the Water contains 
Vitriol of Copper, will appear, if after having put 
. pieces of Iron into it, they are fucceffively confumed, - 
and the Copper on the contrary precipitated, which 
is of courfe. Nay, if there is a great Quantity of 
Vitriol of Copper inherent in the Waters, the Cop- 
per, on this Account, being abundantly expelled by 
the faid Pieces of Iron, at laft grows folid, and ap- 
. pears rough and bliftered on the Outfide, and feems 
to confift within of a great Number of parallel» 
Filaments, and to be more eafy to break in the Di- 
rection of the faid Filaments, being otherwife of a 
ductil Nature. In this Cafe, fuch precipitated Cop- 
per is called by the Germans CoementdAupfer; and 
the Waters whichare impregnated with an Abundance 
of Vitriol of Copper, are called Coement-CUlatter. 
This occafions the Cuftom among the Germans, of 
calling all vitriolick Waters by the Name of Z$upfer2 
Qlafers, though they contain a very great Quan- 
tity of Iron, and very little Copper. 

420. Pure Vitriol is alfo found here and there 
in the Mines, in a folid various Form. It is fome- 
times congealed like Water frozen, and is then called 
Vitriolum Stalaéticum (§ 357), which is of a green 
Colour, mixt more or lefs with blue, indicating 
the Piefence. of Copper. It is compact, and is, 

neither 
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neither within nor without, of the Figure it affume: 


when cryftalized according to Art. They haveat 
 Goflar native white Vitriol of this Kind, which being. 
diflolved in Water, and infpiffated again, preferves. 
its white Colour, and is found no where elfe, as I.can: 


remember. It contains Copper and Iron, and fome- 
thing befides, that is not metallick; the Nature of 
which is not yet thoroughly known. So that no 
body, that I know, has been hitherto able to imitate 


. it fo well, as that the-artificial one might not be dif> 


tinguifhed from the natural. ‘There are befides feve- 
ral Germinations, and vitriolick Efflorefcencies with- 
in the Mines; and even in the Surface itfelf of the 
Earth, they are fometimes of a denfe Nature, fome- 
times woolly; they may be found white, green, 
and bluifh; an infinite Number of needlefs Names 
has been given them, which can have no other Deri- 
vation, but the infipite Variety both of Figures and 
Colours, refulting from a fortuitous Mixture of he- 
terogeneous Matters, and of courfe deferve to be 
overiooked. . uu 

421. The Ink-Stones, Lapides atramentarii, called 
in German Atrament-otein, are mineral Concretes, 
in which the Vitriol already perfect (§ 417.) lies hid- 
den, but confounded íometimes with many other 
Earths and Minerals. Whence it again eafily ap- 


pears, that the Diverfity. of thefe Stones is infinite, — 


with regard to their Weight, Hardnefs, Colour, 
'€£c. and cannot be determined with Certainty. It 


likewife follows hence, that the various Names, ta- 
ken from thefe accidental Differences, are altogether - 


ufeleís, becaufe all the Vitriols extracted out of any 
one of thefe Bodies, and purified, are entirely the fame 
as that already (§ 417.) mentioned. There are four 
. Species of theie Stones chiefly reckoned, with regard 
to the Difference of Colours: viz. the black, the grey, 


— the yellow, and the red Ink-Stone. Among thefe, the 


. yeliow is very remarkable, by its moft beautiful but — . 


very decaying Colour, by its foft Confiftence, and. - 


by the Quantity of Vitriol it contains, But the others 
wry cannot 
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. cannot always be diftinguithed fo eafily; nay, they 
commonly enough refemble the Ores of other Metajs- 
and indeed fometimes carry Particles of fever] Ores, 
that have grown together with them. Nevertheiefs, 
as they contain Vitriol already perfect, the vitriolicle 
Tafte is an infallible Characteriftick of them all; fo 
that they immediately manifeft themfelves (§ 417.) 
to the very firft Tafter that brings them to his 
Lips. | 
d mutt alfo here fpeak of the fulphureous 
Pyrites of Iron and Copper ($ 316, 347, 369). 
They certainly have in them all the Principles, that 
may give Birth to Vitriol ($ 417), viz. Copper, 
Iron, and the Acid of Sulphur. For fome of the 
Pyrites of Iron, being expofed in the Air, fplit of 
their own Accord, and turn in part into Vitriol. Of 
this kind are the pure, merely fuiphureous ($ 2 16.) Py- 
rites of Iron: Butthe Pyrites of Copper, even of arfeni- 
cal ($ 369, 323.) Copper, do hardly fo. The others 
muft be previoufly roafted, and expofed in the Air 
for fome Weeks or Months, to produce Vitriol. Of 
this Kind are the Pyrites of Iron and Copper, and 
thofe which have fomething arfenical in them, toge- 
ther with Sulphur, as is obferved by the illuftrious 
Flenckel. Neverthelefs, you muft make a great many 
Experiments as to this; for there are fome Pyrites of 
Iron, which being expofed to the Air, will not turn 
into Vitriol of their own Accord; although they do 
not contain more Copper or Arfenick, than fome 
others, which turn into Vitriol in a few Days. 

423. There arealío many Calamine-Stones ($ 412), 
which will produce V itriol, after a previous Roafting ; 
though they are not of the Pyrites kind, and though 
you cannot demonítrate by the Succefs of any Expe- 
riments, that they contain as much Acid, as is necef- 
fary for the Generation of the Vitriol that is got out 
of them. _ 

Scholion. He that is willing to enquire into tbe mean- 
ing of thefe ob[cure Words, Sory, Mify, Chalcitis, Me- 
lenterig, &c. to know the Things they /ignified c^ s 

j | the 


the Ancients, will pray bere fud ih Place to ee 
they belong. | 
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RÀ ALLOM, and the e Minerals out p iind it is 4 cll 


^ extracted. 

424. Allom (0) is a Salt of a white or a fight 
reddifh Colour, and of a fweet ftyptick Taíte, When 
diffolved in Water, and duly infpiffated and grown 
cold, it forms femi. tranfparent octoedral Cryftals, 
which firft melt, boil, and foam in the Fire, and 
emit Phlegm i in great Plenty, and then turn into à 


light, fpungy, and very white Mafs: But the Fire 


being increafed, they at laft give the fame acid Spirit 
as Vitriol (§ 41 7), or burning Sulphur (§ 312.) do, 
there remaining a light kind “of white Earth, nearly 


of the Nature of (§ 21, 2.) Marl, | 


“ee 


425. Allom (§ 424.) is produced, either out ofa 


black, fhining, bituminous Mineral, eafy to be cleft; 

hence ‘of the Nature of (§ 319.) Sea-Coals, very uni- 
form, but light, fometimes fibrous, and refembling 
Wood; or out of a foft bituminods Lump. Thefe 


‘Lumps are inflammable, and, when gathered into 


Heaps, they of themfelves grow hot, anf take Fire; 
fending forth mean while a fcetid, bitaminous, ftrong 
Odour, and leaving after they are burnt a kind of 
fpongy Earth, that has a little Tafte. But when they 
do not take Fire, but only grow warm, and cleave ; 
then they become very fruitful of Allom: therefore, 


ou muft prevent their taking Fire, by pouring a 
little Water upon them ; becaufe their happening to 
‘be inflamed renders the Males unfruitful. _ 

426, But the other Minerals out of which Allom * 


is produced, are not bituminous, nor of Courfe in- 
flammable. To this Clafs belong fome Concretes, 


‘refembling common Clay, that cleave eafily as like- ~ 


wife the Calamine mentioned (§ 412)... However the 


latter, as well as the foregoing (§ 425.) bituminous : 
Species, requires to be gently roafted previoufly i in an dr 


Pag Fire, to produce Allom. 
427. It 
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427. lt often happens, that, while the Pyrites is 
preparing for the Generation of Vitriol ($ 422.) a 
confiderable Quantity of Allom coines along toge- 
ther with the Vitriol ; which may commonly be ob- 
ferved in Ink-Stones ($ 421) ; as thefe often depofite 
Vitriol and Allom together, by pouring Water upon - 
them; which however is not common to them all. 

428. New, pure, aluminous Minerals, which are 
not of the Pyrite kind, when chemically examined, 
yield but very little of the Acid of Allom, or none 
at all, or at leaft not a Quantity anfwering to that of 
the Allom gotten out of them, after they have been 
a while expofed to the Air. Nor can one fee the 
Earth contained in thefe Minerals, which remains 
afterthe burning ($424.) ofthe Allom. Thecrude Ca- 
lamine ($ 412, 423.) likewife when it is pure, not 
mixt with any Pyrites, nor accompanied with any 
fteel-grained'L:ead- Ore, appears to contain thefe Prin- 
ciples ina much lefs Quantity. Nor indeed is there 
any metallick or unmetallick Earth in this Stone; - 
like the Caput Mortuum of (S 424.) Allom. But if 
we muft believe that it contains Acid in reality; it is 
hardly conceivable, how it can lie fo much concealed 
therein. ^ Now we leave it to the Judgment and Ex- 
perience of every body, to determine whether the 
Acid of Allom, carried by the Air, is thus depofited 
in the Matrix of the Allom, according to the Opi- 
nion of the illuftrious £. Hoffman, or if the new Ge- 
neration of the two Principles of Allom, that is of 
the terreftrial and the faline Acids ($ 424.) is madeby 
Means of. the Air, or of the Fire, or of both toge- - 
ther, as.is thought by ‘Henckels but, as it is hardly 
poffible to have an accurate Notion of this Matter, 
before we know the Operations, we fhall have Oc- 
cafion to treat of thefe Things more at large, when 
we come to our practical Part. 


.* Obferv. Phyfico-Chemic. L. 111. Obf. 8. pag. 275. 
> Pyritologia, pag. 756. : 


Of 
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Of common SALT, and the Methods by which it i$ 
| NE obtained. | | 


429. There are in feveral Countries Mines eafily 
come at, out of which the pureft, native, common 
Salt ($ 20.) is gotten ina folid Form : it is called 
Sal Gem, or Rock-Salt, This Salt is perfe&ly pure, 
white, half-tranfparent, and different from the other. 
common Salt, by its large, compact, and apparently 
homogeneous Cryftals, which larger Cryftals pro- 
duced by Art, are a Collection of many fmaller Ones: 
It is much more permanent in the common Air, nor ° 
. does it contract a Moifture fo foon as the vulgar 
Kind of Salt. But thefe fo very pure Pieces of Sal 
Gem are not found in fo great Plenty; but, as one 
may eafily guefs, they are now and then infected with 
other compound Minerals that mix with them. But, 
when thefe foreign Bodies are mixt with the Salt in 
large Quantities, it is freed of them, by diffolving it. 
in Water, letting it fettle, and then ftraining it; and 
finally, by evaporating the Brine (for that is the 
Name of the Solution of it in Water), the Salt is 
again reftored to its folid Form. But then it is no 
longer ftyled Sa/ Gem *. : 

430. The whole Ocean, and the feveral mediter- 
ranean Seas, (or larger Lakes) are full of common. ~ 
Salt: Neverthelefs, the Waters of them all are not 
equally faturated with it, Some, in one Pound of 
Water, will have above an Ounce of Salt diffolved; . 
and fome others hardly half an Ounce, and even lefs. 


. Above all, the Seas that lie under and about the tor- 


rid Zone, are more full of Salt, than the Icy Seas _ 
towards the North. The Salt, which is fetched out - 
of them, either by the bare Evaporation in the Sun ~ 
| * But Sea-Salt, or the common Salt ufed in domeftick Affairs. 


and 
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and the dry Air T, or by being infpiffated on a 
Kitchen Fire, is called Marine or Sea-Sa]; i. | 
431. Finally, there are many Springs, the Waters 
of which are impregnated with common Salt, out of 
which it is obtained in the manner mentioned ($430): 
They call it $27 fontium. | 
432. Thefe three Species of common Salt (§ 42 Qs 
431.) do not differ upon any other Account than 
a. That of the Place where they are found, and 
from which they have all their peculiar Names, 
2. Of their Purity ; for the heterogeneous Bodies 
mixt with them, fpoil the Colour and outward Look 
of the Salt. This is the Reafon why fome Brines 
drop their Salt eafily, and without any Addition, 
by bare Evaporation, and fome others with great 
Difficulty, ornotat all, unlefs you add clarifying In- 
gredients. Mean while, as fuch foreign Bodies are 
not efiential, but merely accidental to common Salt; 
they no way conititute a real Difference; for any com» 
mon Salt, provided it be well purified, appears al- 
ways one and the fame |, after many Examinations. 
You may read on thefe Subjects P. Hoffin. Obf. Pbyf. 
Chemic. Lib. II. Obf. XVI. G. Agric. de Re Metalkca, 
Lib. Xl. P. Suellius de Sale commusi, and others. 
4.33. Salt Ammoniac may be referred to this Clafs, 
as being a femi-volatile kind of common Salt... They 


| 4 I5 called in Englifh Bay-Salt, the fineft of which comes from 
the Rocks on the Coafts of Sicily, and great Plenty of itis prepared 
in the Salt-Ponds near Ja Rochelle in France. : 

I Great Quantities of which is made im Exgland by diffolving 
Rock Salt in Sea-Water, and evaporating the Water till it bears an 
Egg, which being fet to cool, the Salt fhoots in it in the Form we 
have it for Ufe; the Cryftals being firft dried. ‘The Brine which 


às poured off, is of a very bitter Tafte, and is thereforecalled Bitrerag | 


this again, boiled down, and fet to cryftalize, gives a bitter tafted 
Salt fo much in ufe of late for Purging, and is commonly fold under 
the Name of Ep/om Salt, from its Reiemblance to the Salt prepared — 

out of thofe medicinal Waters. | 
|| Bay-Sajt is the moft impure, having more earthy Particles in 
it. Concerning the beft Method of making Salt or Sea- Water frefh 
and wholefome to drink, fee thofe curious Experiments ina Book 
entituled Philfopbical Experiments, &c. by Stephen Hales, D. D. 
T. R. S. Lind, 1739, in 8%. | 
I fay, 
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fay, that this foffil Salt is found native about the 
Vulcano’s, or Mountains that vomit Fire, as alfo iri 
the fandy, dry, burning Places that are about and un- 
der the torrid Zone; and that itis likewife evapos 
rated from the Crevices of the Rocks in Perfiz,- But 
the vulgar Salt Ammoniac which is fold, is all arti- 
ficial, and is produced out of the Bodies, which ac- 


tually, and in reality. contain common Salt, of its 


Acid, and the volatile alkaline Salt. ' Becaufe thefe 
are two Principles, of which every Kind of Salt Am- 


moniac : confitts, and into which’ it may be refolved - 


by Art; therefore the Urine of Animals, efpecially of 
thofe that ufe common Salt; the Soot of many inflam- 
mable Bodies, €S2c. yield this Salt. They fay that 


the Salt which is brought us from Egypt, which 


* 


is the moft common, is prepared by Sublimation, ei- 
ther out of the Soot of. burnt Dung * of Animals 
alone, or out of this very Soot mixt again with com- 
mon Salt, and with the Urine of Animals, See A474 
Parifina, and Boerbaave’s Elem. Cbem.'T. Tl. Proce ctt. 
‘That which is brought from the Haf-Indies, not in 


. ‘flat convex Loaves, but in-conical Ones, like fügar- - 


Loaves, is rare, and the Manner in which it-i$:made, 


unknown. It.is enough for us to be certain, that — 
every true Salt Ammoniac may be refolved into the’ 
two Principia before mentioned, and that likewife- 
out of thefe, Salt may be made in every Refpect per- 


fe&ly like native or artificial Salt. 


Of Borace, and its Origine, 9-0 s 


434. We have already ($ 131.) treated of Borace, 
. ,as of a Menftruum. | It is otherwife, though lefs 
. . ufually, called Chry/focolla, that is; Gold-Sodder’s tho? - 
. .atthe fame Time, this Name is much properer to it, 
than to the green Oker($ 366.) of Copper; which, - 
though called by the fame Name, yet is altogether - 
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— * Efpecially the Dung of Pidgeons, and the Urine of Camels, 
: WM EN S 
| 4 rf 


i) 
w— 


* à | 
AssaviNG METALS. 1979 


different from Borax, and on this Account ought not 
by any Means to be confounded with it. But the 
vulgar Borax we buy, which they, call (refined) 
_ when purified, appears to be in every Refpect adul- 
terated. That which is crude and called fat Borax, 
-or Tincal, and is brought us from the Eaft, efpeci- 
ally the Eaff- Indies, is certainly very different from 
that which is called refined Borax. But we know 
not yet, what additional Ingredients they make Ute 
of for the purifying, or rather the adulterating of it: 
for they look upon it as aSecret. Nor do the Purt- 
fyers of Borax willingly admit any Body into their 
Laboratories, which are chiefly at Am/lerdam and 
Venice. Di 
435. Weobferve a Figure conftant enoughin crude 

Borax or Tincal ($ 434): It confifts of prifmatical, 
- hexaédral, nitrous Cryftals, truncated on every Side, 
and fufficiently thick ; neverthelefs, not fo long or 
regular, as are the nitrous, nor fo clofely joined, as 
is feen in other Salts, but more fimple and folitary, 
of a bluifh Colour, pretty hard, ponderous, very dif- 
ficult to be diffolved in Water, of a fweetifh Tafte 
at firft, and then having an alkaline after- Tafte; 
eafily melting in the Fire, and not fo apt to rife into- 
a Foam, as that called refined Borax. 
.— 436. We have not hitherto heard any certain Re- 
lation, concerning the Manner in which Borax is 
primitively obtained; whether it is found native in 
the Earth, fuch as it was defcribed ($435); or wafh- 
ed out of a certain Matrix, like Nitre, and then by 
Cryftallifation reduced to the already-mentioned Fi- 
gure: which indeed appears to be more probable 
. than the former. | 


Of Nitre, and its Matrix and Generation. 


437. Nitre, or Salt.petre ($ 21), is always ingen- 
dered on the Surface of the Earth; it 1s never gotten 
out of the Mines; for if you dig into the Earth 


above one Foot deep, you hardly find any more Ma- 
* ua N ^ 0 trüx 
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^ tüx impregnated with Nitre: nor is it even found 
at fo great a Depth, unlefs it hasbeen by Waters | 
wathed off from its Matrix, and thus carried lower 
down together with the faid Waters: Which; ne=. 
verthelcis, happens in this only. Cafe, when the Soil: 
under it, is chopped, or of a ftony, porous Nature; 
becaufe the Water itfelf can) hardly penetrate above 
two Foot deepinto a.great many Earths, 6 9 5 

438. The. chief, Matrix of .Nitre are calcareous, 
clayey, loomy, Earths, and:a kind of. moift Farth 
which has all. its Origine from vegetable and animal | 
Bodies, deftroyed by the Viciffitudes of the Aire If 
there join to them Afhes of. burnt Vegetables, efpe-. 
cially of thofe out of which a great Deal of fixtalká- 
line Salt is fetched by. Fire; if the faid Athes are not - 
quite deprived. of their Salt by boiling» and if. the. _ 
fat, oily, rottening, or already rotten Parts of the: 
faid animal and. vegetable. Bodies are added; then: _ 
a perfect Generation of Nitre is performed in the faid. 
Matrix: for there is never any Nitre produced - in» 
an Earth quite deftitute of all Phlogifton: -you» are: 
only to take care, heedlefly, not to miftake for Ni-~ 
tre, the calcareous ftalactical Efflorefcencies, that-are > 

found againft Bridgesand Walls. Sd ode yaya 
_ 439. Nor is it very important, where the alreadyx) 
mentioned (§ 438.) Matrix of Nitre be placed :ofor’ 
there never was: yet any Place found. unfit ‘for. the 
Generation of Nitre, provided the abovefaid Bodies ~ 
($ 438.) do concur to it. However, itis requifite ' 
that the Place be quite in.the open Air, and tempe- ^ 
rate as to Moifture and. Drynefs: for an. exceffive . 
Humidity wafhes off the Nitre already conceived,» 
and when a diluting Moifture is altogether deficient, ^ 4 
the faline Matters hardly act one. upon another; : dig 17 
the mean Time, it iscertain that Heat and Cold are - 5 
here neither much ufeful nor noxious, unlefs both bey 
very exceffive.. EIowever,. the greate(t Heat'of the” 
Sun is to be avoided... torti i chars EE ada 
. Ceroil.. It is plain, frorn what has (§ 437—439.) ^ 
already been faid, that Nitre may be ingendered in | : 

ail 
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| all Countries, and that fome Places are more proper, 
| fome lefs, for erecting Salt-petre Works. | It is like- 
wife plain, that moft probably the Air is either the 
inftrumental or thé ^ material Caufe, or' perhaps both | 
together, of the Generation of Nitre, or at leaft car- 
ries it in its Bofom. For you infallibly hinder ‘the 
Generation of Nitre by obftructing the Paflage of the 
Air. The Realon is likewife plain, why the Eaft 
and North-Winds are fo beneficial to the Places 
where Nitre "grows, in thofe Regions, and in the 
Climates between them, efpecially during the Spring 
and the Autumn s while, on the contrary, the Weft 
- and South- Winds are quite unproductive of it. For 
it has been obferved, that, in the Spring and Autumn- 
time, the Eaft and North-Winds are neither too 
. moift nor too dry, efpecially during the Night; and 
that, being too drying in Winter and Summer-time, 
_ they parch every thing. But the South and Wefterly 
Winds, being ftormy, and bringing Rains along | 
with them; are.there very hurtful : however, it is 
well worth our Inquiries, nor have we hitherto found 
out by Experiments fufficiently: accurate, whether 
- thefe; Winds are detrimental to the nitrous Matter, 
- merely by an exceffive Moifture; or (fuppofing this 
to be prevented) are hurtful to it upon fome other 
Accouleosiq 5o 911 x Ur 
^ 440. Whoever would be pleafed to make Experi- 
ments in thefe Matters, and to do it eafily, and with 
little Apparatus, might procure himfelf a Nitre-houfe, 
by expofing ina proper Place (§ 439.) the Matter in 
which it-is($ 438.) ingendered. An Example will 
clear this Point. Chute any Place quite open to the 
Air: However, a^; Field or a Garden will be bett. 
Upon the Area of itj which muft be eight Foot long, 
and as much broad and deep; build a fall Hut of | 
Mud, having its Top thatched with Straw, and 
floaping, to fhelter it from the falling Rains: Let 
the Height of it from the Ground be fuch, that a 
Man ftanding upright may walk under the Roof. 
Leta Door be made, through which thé Artifcer may 
N 2 get 


get into the faid ie kd ihn máy. be Misa and * 
fhut,  Befides, leave’ here and there in the Walls — 
{mall Windows with ímall Shutters to them; that |. 


you may at Pleafure admit or keep off the Air from. 


it, | Againit the right, left, and. hinder-Walls of this 
Hut withing contrive fquare Partitions. two Foot 
long, as much broad, and one Foot deep, divided 
with wooden-Boards one Inch. and a half thick. : Fill 


them with many difierent Compofitions of the Things i 
mentioned ($ 438). By this Means, you will be able : 


to make feveral Experiments upon this Matter. If 
you make a Pafte with Mortar *, Afhes, or moift 
Earth, pouring’ Urine upon it, and fill-one- of. your 
Partitions therewith; it befides; you water it a fe- 
cond Time with Urine, when dry, and beat it weil 


with’ a Stick, after every fuch Watering; you will — 


find, in a fhort Time, that Nitre has foon been ingen- 


dered in thefe filthy Matters: For, unlefs a very fe- _ 


vere cold Seafon happens, a Pound of fuch a Mafs | 


will, in a Month or two, contain about two Ounces 
of Nitre?) Now the Method of finding out whether 
there is any Nitre in a Matrix, and. what Quantity 


of it lies hidden therein, fhall be fhewn in the fecond — 


Volume of this Work, when we come to the Opera- 
tions T. 

441. Befides, the Ores i oup Minerals 
hitherto ($ 305—440.) defcribed, there.are fome, 


whofe Nature and Principles are not yet fufficiently 


known; fo that they cannot have any certainand de- . 


tenisitied Clafs affigned them. Nevertheleís, at is 


beyond. all doubt, that. they no way belong to the , 


Claffes of fuch as yield precious Metals. For. Me- 


tallurgifts and Affayers, in all the Tr ials they. make | 


alu. Minerals unknown to them, have almoft no. 


other View, but that of finding out, whether Gold, 


Silver, Copper, &?c. may be extracted out of them - 
* Or the Rubbith"of old Stone-buildings, efpecially where the 


~ Cement hath been Stone- Mortar. 

+ Salt-petre is brought to us in the greateft Plenty from ig Esft- 
Indies, but we are, not certain whether it inay not be found native 
in ds Countri ies. 


with | 
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with Benefit: and when the Negative is the Cafe, they 
- moft commonly forbear from any further Inquiry. For 
this Reafon, there has been hardly any Mineral hither- 
. to found, that went not through a ftrict Trial in the 
fame View. There are even a great many compound 
- Minerals, among fuch as have been afcribed to cerrain 
Claffes, which are known only in part, and not at all 
thoroughly. | Of this Kind are, for Inftance, the 
Eimitites or Blood-ftone ($349). ‘The filamentous 
ftriated- Iron-Ore ($ 353). The fhining, fcaly, 
fttiated Tron-Ore ($ 352). The native Manganefe 
(8 251) &c. the Principles of which are not known, 
except that Part of them only, that turns into Iron, 
For this Reafon, the Iron, which moft commonly con- 
ftitutes the major Part of the Pyrites, has long been 
a Secret to the Ancients, who only regarded the Cop- 
per envelopped in it : whence, the many Names gi- 
ven to many Pyrites are almoft all derived from 
Copper ; till at laft fome of the Moderns, efpecially 
the ingenious Mr. Henckel, gave usa compleat Analyfis 
of them in his Book cited ($ 399) above. | 
© 442. Among the.Minerals not yet examined 
($441), that which chiefly deferves our Confiderati- 
onis, the Molybdena, or otherwife called CerufJa mi- 
gra, Plumbum marinum, in Englifh Wad or Black- 
Lead, in German CQfafferAblep : it muft not be con- 
founded with the Galzena, or Steel-grained Lead- Ore 
($373), which, though commonly called by the fame 
Name, yet is altogether different from it Piel tte 
Black:Lead is a Mineral of a Lead Colour, confifting 
of fmall fhining Scales, foft, fo as to be eafily {craped 
with a Knife. It is much heavier than the glimmer- 
Stones (§ 31. N° 7), of which it has almoft the whole 
Texture: it feels much like Soap, and its rubbing 
* Formerly, the almoft only Mine for Black-Lead was in Bar- 
yorvdale, near Kefwick in Cumberland ; but a. very large rich Mine 
of it was fince found out at Tantiufquis in New-England by the 
famous Governor Winthrop, at his firit fettling that Country. The 
"Aforefaid Mine is at this Day part of the Eflate of his Grandfon and 
Heir Jobn Winthrop, Efq; it is found by the Curious to contain a 


_great Deal of Silver. 
t3 N 3 ''" againft 


\ 
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againft folid. Bodies renders them. die whence; 


Pe dies rub their. Prefies, and other Tools, with, 


Black-Lead inflead of Soap; partly.to facilitate Mo-. ' 


tion, and partly. to cover and. keep off Rutt, by fuch, 


a Lay of a fhining Black Colour. - It islikewife com- 
monly vied for Writing-Pencils.. It hardly fuffers any 
Alteration in the ftrongeft open Fire *; except that, 
being thus divided into very {mall Particles, it lofes 


dus. Colour SRM and- becomes of a Confiflence © 


fomewhat íofter. We fhall, when there is Occafion, 
in our fecond Part; at large mention this Mineral, 
and all the Particulars thereto tele gpbus ol 


Y 


p—— enpeat: 


of docimaftical Operations ei a 


442^ em HOSE A&tions which change bi Obje&is | 


of the Art, according to the Rules it pre- 
fcribes, and, by Means of the Ioftruments it be hae 
are called. by Chemifts Operations. 


444. All the Changes juft (§ 443:): ean are 
effected .by Solution and Conjunction; fo that, what- 


ever the, Chemift does may, in general, be eafily re- 
ferred to thefe two Claffes, nor can a third Species of 


Mutation be imagined, notwithftanding, all ones can 
Lage 9 50 


and in a Divifion from each other (§ 1.) of the feve-. 


Quality of each in. particular may be known; it is 


plain, that thofe Operations, which belong t to the 1 


* Black- Lead i is of great Ufe for e wii whieh bes 
the flrongelt Fire; the Powder of it mixt with Windfor-Loam. 


_ pakesa good Lute for coating Veflels over with; and it is of great - 


Lfe among the Brafs-F ounders, who rub-over the Infides of their 
Moul ds with it. 


general 


^ 


i didi As the Art of. Affaying confitts it in à d | 
made Separation of Minerals; efpecially of Metals, - 


aqu conftituent Parts of them, that the Quantity. and | 
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. general Clafs:of. Solution ($ 444) appertaln ftri&ly: 
and. primarily to this Place; and’ that’ the others; 
which are performed by the Affayer, are only fecon= 
dary or auxiliary: Operations. in 
446. As therefore Conjunctions are to be confidered 
($ 445.) here as only fecondary ; one may eafily ap- 
prehend, . that the docimaftical Operations cannot be 
divided in general into Solutions and Conjunctions, 
as chemical Operations: are... Nay, any Operation 
performed. by a Chemift or an Aflayer, commonly 
- hasthe Effect of both the Solution and the Conjun- 
ction ; fo that no Solution can ever be performed with- 
out a new Conjunction, nor any Conjunction without 
a Solution. For Inftance, while heterogeneous Bo- 
dies are feparated from Gold and Silver by Scorifica- 
tion, do not the Particles of Gold and Silver melt 
' together into a greater Bulk ? Likewife, do not the 
Bodies Íeparated, either of their own Accord, or 
with an Addition of fome fcorifying Body, melt to- 
gether into. Glafs, and thus join again in another’ 
‘Manner? It will then be very wifely done, always to - 
be attentive to either of thefe Effects in any Operation 
whatfoever, and to derive the Differences and Deno- 
minations of the Operations from the principal of the 
faid Effects, and from the Diverfity of the Apparatus 
of the Inftruments (Chap. Il. and 1IL.), by which the 
Changes to be: effected are made in. the Objects 
(Chap. I. and IV.) of the Art. Hi | 
447. But there is hardly any chemical Operation, 
Which is not fometimes neceffary to be performed in 
the Art of Aflaying. . There are many, on the con- 
trary, which are peculiar to Affaying alone, * There- 
fore, we fhall here give a general View of thofe 
- which belong properly to it, or of thofe which, tho’ 
taken from Chemiltry at large, are neverthelefs very 
frequently ufed by Affayers; and ihall then add fhort 
Deícriptions of each of them in particular, derived 
from their primary Differences, their Effects, and the 
Methods ufed in performing them; that.any Novice 
in this Art may thus be eafily led to the Practice, 
| 3 N 4 | when 
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when we fhall-attempt to propofe, in a more exact. 


and clear Manner, fpecial Obfervations upon every 
individual Operations); 5 7103 9 oe j 


* 


LA: 
r 
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448. Every primary docimaftical Operation may, db 
on Account of its Effect, be called Solution ($444) ; X 
fince, in every Operation, the JMenfirua; among ' 


which I think the: Air and) Fire have aright to be 

. claffed, effect a: true Solution, by. interpofing them- 
felves between the Particles of the Objects to be 
changed.) tte shed | part 


( Fufion. mtm m irre eb san À 
Vitrification, Thefe may be called al 


| Scortfication, — 


moft Univerfal ; be- 


Calg sco geni a 
Lab pyoioingbé sate uic 
Amalgamation 4 UA Mt abis M 
£p ~ greater Part of the 
Sublimation. Lan AY Haud 
ha Cementatian. (i, J PK Sat! 
"a ie dal Maddie os 
oot | Reaffing. | We cmey: call ‘thefe 
| | ws | Calcination, Partial, as bey all aif- 
Now adoci-| . Eliquation. Solve but one Part of 
maftical So-< "or. V PrecipitationbyFufion. ) the § ubjc& in Hand. 
lation zs 'ei- [ Bigs TY OR OF sea 
ther J vote v GE etriatong i09 Spe tice ova es Se 
Moi } Edulcoratien. rat thefe ae dpa 
T Quartation. A Pe 7 aratc fa NU. 
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Moif? Precipitation. fron AR others 


» 449. When the Cohefion of a folid Body is fo di- 
minifhed by the Strength of the Fire, as that it may 
become fluid; then it is faid to be in Fuffon, or melt- 
ed; and the Action itfelf, whereby this Effect is pro- 
duced, is called Fufion or Melting, which is the moft 
. frequent among the Operations, thatare proper to the 
AttoPAffaging, i so) [sto ) SORS CO 
|. 7459. All the fixt Bodies hitherto known in the 
Nature of things may be brought into ($449.) Fu- 
fion ; with:this Difference however, that fome melt of 


themfelyes in the Fire, and fome not, unlefs you add > 
tothemadifiolving Body, thatis;aFlux($159— 166.) 
There are alfo many among the volatile Bodies, that - 


may 


- en M | 
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may be put in Fufion; but then they evaporate at 
the fame Time. U ons) | 
451. When a Body melted ($ 449.) and grown 
cold becomes brittle, fixt, not diffoluble by Water, 
and melts again when expofed to the Fire; then itis 
called Glafs; and the Operation which changes it in 
this Manner, is called Vitrification. | ! 
: 452. This Vitrification ($ 451.) is made ufe of by 
Metallurgifts, to the End, that any Metal impri- 


'" fonedin a folid Body may, on account of its Weight, 


defcend and feparate itfelf therefrom: and when the 
Metal itfelf affümes the Appearance of Glafs, this 
Operation is technically called Scorification, in Ger- 
man Qerfehlackung ; and the Glafs thus produced is 
called Scoria, in German Seblacke, in Englifh 
Drofs.. BON | 

453- All fixed Bodies experience the fame ($ 452.) 
Alteration, not totally excepting even Gold and Sil- 
ver. There are alfo among the volatile Bodies, fome 


"that can be fixed, and which affume the Form of 


Glafs again, by adding fixing Bodies to them. | 
'" Scholion. They elfe call Scoria that faline Ma/s, 
which is produced by melting Metals and Ores, together 
with faline (§ 159—160) and reducing Fluxes; Nor 
‘ought, however, tbe Word Scoria to be then underftood of 
all this Majs, but only of the vitrified Particles which 
adhere between the fmall Maffes of the Salts, and which 
may be feparated from them by a Diffolution in Water, 
and by Filtration. | 

. 454. It is oftentimes proper, to make the Scorifi- 


.. cation (§ 352.) in a Veffel, that may abforb the Scoria 


itfelf, and retain the metallick Pare. In this Cafe, it 


is called Coppelling. The Tefts and Afh- Veficis 


mentioned ($ 168, 184, 185,) are defigned for this 
Operation. . . 
4.55. It js then felf-evident, that a great Attenua- 


tion of the Scoria is requifite, that it may be able to 


país through the Veffel. Nor is there any fitter Body 
for this Purpofe than Lead, which, by its felt. under- 
going a like Attenuation in the Fire, for this en 

on us 


a, Á. Un V 
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lon difpofes to the fame Attenuation the other Bodies 
to be reduced into fo fübtilea Scorias > 

. 456. ‘There are Earths, which. turn, into Metal, 
" by being intimately joined with an inflammable Prin- 


ciple: As Metals deftroyed, and changed into Scoria 


or Afhes, are, by their Union with the fame Matter, 


again reftored to their metallick Form. This Ope- 


ration is called ReduGion. 


7 t5 x 


457. All Metals and Semi. Metals may be reduced 


bythis Method (§$ 456), except Zink; which, being 


burnt to Afhes, admits of no Reduction. . However, 
the Mixture of Gold and Silver was never radically 
 diffolved by any Experiment hitherto. known ; 
wherefore, both thefe Metals need not be reduced by 
the Addition ($.456.) of Phlogifton. mentee 


Bodies, which do but conceal the metallick Form, 
are taken away. For Inftance, Sulphur, Arfenick, 
Salts, :£&c. Bnet 

458. The Obfervations to be made concerning 


Amalgamation, are already clearly hinted ($ 65--68), | 
by what was faid, when we treated of Mercury con- 


fidered as a, Menjtruum, t 


459. When you are to join to a folid fixt Body, by 


Vapour, another that is volatile, the Vapours muft 
be confined, left they fhould be too. eafily diffipated 
in the Air; and the Body itfclf, which is to be pené- 
, trated, muft be fo placed, that the Vapours, very 
much agitated by the Fire, may as it were continu- 
ally lick it *. The Manner of producing them has 
been already (§ 153.) explained, when we {poke of 
the menítrual Acids, which are to be applied in this 
Manner to Bodies, efpecially to Metals. ‘Therefore, 
as thefe "Things are very ftri&ly joined to our Sub- 
ject, they, muft of Courfe be repeated.. But as they 
 moft commonly, in this Operation, lay fiift one Stra- 
tum of the diffolving Menftruum, reduced into Pow- 


7 Pals lightly over it. 


den 
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Corcll. Therefore, we muft upon no Account. refer = 
to this Clafs, that Redu€ion by which the foreign: 


AssAYING METALS: E 


der, and lightly moiftened, and then another Stratum, 
of the Body to be diffolved, upon the foregoing, and 
then again one. Stratum of the Menftruum, and fo 
on; ‘Affayers, on this Account, have called this Opera- 
tion Cementation, from the Analogy it has with the 
Works of Mafons, when they make Walls. 
. 25460. Howesens there are other volatile Bodies be- 
fides acid Menftrua (§ 153.) that are joined in the 
fame Manner (§ 459.) to fixt Bodies. For Inftance, 
if fach a Union cannot be made otherwife, than by 
Means of a. ftrong and long-lafting Fire, that. may 
diffipate the volatile Parts, then, by ufing a Cemen- 
; tation, the volatile Menfiroum, to which you fome- 
times add fome fixing Body, is rendered capable of 
fuftaining a more violent Fire without evaporating, 
the free Action of the Air being flopped; and the 
Body itfelf, which is thus to be diffolved, being alfo 
attenuated, and more opened by the fame A@ion of 
the Fire, is extremely well difpofed to receive foon 
the volatile Menftruum. Thus Arfenick and Sulphur 
are conveniently united with Iron and Copper, i 
are eafily corroded by a fmall Quantity of Acid, 
which they refift more obftinately at other Tian 
Pure Iron, impregnated in this Manner with a great 
- Quantity of Phlogifton, changes into Steel: for, the 
Action of the Air being ftopped in this Operation, 
there are hardly any Bodies totally deprived of their 
Phlogifton by the Violence of the Fire. | Char-coals 
are fo leaft of any; ,becaufe, though they were ever 
fo minutely pulverized, they fuftain for whole Days 
together the moft violent Fire, in a Veffel which 1s 
butnegligently covered, yet without being quite burnt 
to Afhes. But. you willin vain exped the Effect 
defired, unlefs you ufe an exact Regimen of the Fire 
in thefe Operations. 

461. There are fome Bodies fixt of themfelves, 
which may be rendered volatile, by adding volatile 
Bodies to them; fo that they are, by different De- 
grees of Fire, refolved into dry Vapours. If Vapours 
thus produced collect together, when you OPRpS to 

them 


AEE he | TB Agr of 
them the cold Surface of à folid Body, that hijs m 
apply themfelves to it, they are called Sublimates, 
and the Operation itfelf Sublimation: but they are 
chiefly and efpecially called Sublimates,| when they 
. form a folid Cruft; and when they remain only un- 
der, the Form of a fine Powder, they - are called 
Flowers. The Sublimation is performed either in 
clofe Veffels (which Method is fufficiently explained 
in almoft all the’ Writings of Chemifts) or in an 
open Air, in which Cafe it is particularly called ei- 
ther Geber or Glauber’s Sublimation. ' The latter is 
not indeed very common, but chiefly known among ~ 
. Metallurgifts, in moft of the Operations of which it 
is always made ufe of, while thefe Vapours apply 
themfelves to the Walls and Funnels of ‘Furnaces, 
and form the Scurfs and Flowers of the’ Rajaaces 

§ 89). 
pre Sublimations are alfo made very well in. pee 
Veflels, by the firft Method (§ 461); efpecially if 
your Glafs-Veffels are capable of bearing the Fire : 
Bat there are. many Foffils, which, though. you ufe 
the violenteft Fire, yet prove very refractory i in clofe 
Veffels;. fo that you can do but very little, or even 
nothing at all with them. They, on the contrary, 
are, by the fecond Method called Geber’s, prefently 
refolved into abundant Vapours, in an open Fire, 
which muft be blown very gently; as it is eafy to 
experience in the Calamine, in the feveral Tutties, 
and the like. But that this Sublimation may be made 
perfectly, and the Flowers and Sublimates be exactly 
colleéted; a particular Apparatus is required, which. 
may..be very conveniently made in the following 
Manner: Inftead of the Funnel ($ 239. N° 4), put 
upon the Cover of the melting Furnace a large earth- 
en Pot, not glazed within, of a round Figure, hav- 
ing at Bottom four or five Holes almoft one Inch in 
diameter; in fuch manner, that the wide Orifice of 
the faid Pot, inverted, may be received into the 
Mouth of the Cover, and the Bottom of it look. up- 
| wast then. put upon ele Pot in an inverted Situa- 
| : tion 


| 
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tion another of the fame Kind, fomewhat fmaller. - 
bored at Bottom in the fame Manner as the firft Pot 
which was fet: on the Cover: You may, if there ig 
any Neceffity, put upon this fecond Pot a third 
of the fame Kind, and in the fame Manner: Secure 
the Joints of the Cover and Pots on the outfide, with 
Lute not very tenacious, that the Pots may be eafily 
taken away and feparated. The Pots, or other Vef- 
fels adapted to this Uíe, are commonly called 7/;44- 
di, or Aludels. 

' 463: Roafting, called in German JAoffen, is when 
volatile Bodies are feparated from fixt ones by the 
combined Action of Fire and Air. 

Corol]. Therefore this Operation agrees with the 
Sublimation (§ 461, 462), when a volatile Body, re- 
folved in Vapours, is collected: becaufe, after this 
Manner, Sulphur and Arfenick are extracted out of 
a great many Ores, and are refined. 

464. But this Separation (§ 463.) is fometimes dif- 
ficult enough ; when, for Inítance, the whole com- 


* pound Rody melts in almoft the fame Degree of 


Fire, that is necefiary to caufe a volatile Body to be 
difipated in the Air. Therefore, it is chiefly necef- 
fary at that Time, 1. Previoufly to pound a little the 
Body to be roafted, that its Surface contiguous to the 
Air may be increafed : (2.) A gentle Fire is required: 
(3.) A freer Accefs of the Air, which is the Vehicle: 
of Vapours. (4.) When the Body roafting grows 
into large Clots, the Surface of it muft be reftored to 
its former Extent, by repeating the pounding. ~ 
(5.) It is neceffary that the Matter be fpread wide, 
and never collected ina Heap. Bodies refractory in 
the Fire are more eafily roatted : for you may con- 
ftanly ufe a great Fire to them, nor need you repeat 
the Operation fo often. However, you muft always 
take Care, that, while the volatile Bodies are diffi- . 
pating, they, at the fame Time, do not take fome 
thing from the fixt ones ($ 461). For this happens 
in a great many Cafes, when you ufe too impetuous 
| a Fire 
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a Fire in the Beginning: to prevent this, they ufe 
fometimes to add fome fixing Body ; of which we 
fhall fpeak in a more fpecial Manner, in its proper’ 
Place, © ^ro baba) ] At $2110 
4165. Calcination differs little: from: roafling’ 
($463, 464), as to the Manner of operating, but’ 
only with regard to the Aim of it... For in Calcina-^ 
tion (though this be often attended with the Diffipa: 
tion of the Volatiles) they only have Regard tothe” 
fine Comininuting of the Body. Therefore, by Means: 
Of this Operation, the Body falls prefently into Duft, 
. under the Fire itfelf of the Calcination, or at leaft 
Íplits eafily, when a moift Air, or Water, comes af. 
terwards in the Way; which happens in Lime-ftones: - 
Another Effect of Calcination is, that pliant Bodies 
allume a brittle Texture, as may be obferved in ‘Me-) 
tals; and that the hardeft Bodies may be fplit, and’ 
. thus be afterwards more eafily broken in Pieces: In: 
which Cafe, it is often ufeful all of a fudden to: pour - 
cold Water upon calcined Bodies, even when they: 
are hot to the utmoft Degree. You have: Inftances: 
of this in Flints, &c. Sometimes the Calcination is . 
better performed by adding certain Helps? ^Fhus- 
Tin turns immediately to a Calx or to Afhes,. by ad-: 
ding Lead to it, and by Means of a very ftrong - 
Fire. à * ; oF rs ete aed i 11 
Coroll. Thence itis plain, that you muft ufe in -— 
. Calcination the fame Manner of Operation,.as in^. 
roalting ($ 464); becaufe the former is performed by: 
the Separation of the volatile Bodics : Neverthelefa, ^ 
. it is not fo in others. - | t era onn 
Scholion.: Both tbefe Operations (§ 4635 465.) are 
moft commonly confounded with each other, on account 
of their great Affinity y fo that fometimes Calcination is. 
called Roafting, & vice verfa. d 


' 466. When any Fart of a compound Body melting: ^ 


in the Fire, is feparated from the Reft, in fuch- Man-— 
ner, that one Part finks to the Bottom, 'and the other 
iwims.at "Top, this Operation is called Precipitas 


\ 
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tion by Fufion, in German Srockene £xrljeibuitg *. 
The inferior, heavier Part is called Regulus, ^-^ ^ 

4467. This Operation ($ 466.) almoft always re- 
quires the Addition of fuch Ingredients, as may 
take away the’ mutual Connexion between the Parts 
to be feparated; that is, the menftrual Virtue, by 
Means of which one keeps the other in a State of 
Diffolution. For Inftance, the reguline Part (§ 16.) 
of Antimony, and mineral Sulphur ($ 138.) diflolve 
each other mutually, and conftitute crude Antimony 
($ 145); nor can they be feparated from each other 
by Fire alone, without deftroying the Regulus: But 
if you add Iron, Copper, Silver, €@¢. which are 
more thoroughly penetrated by Sulphur (§ 147. Co- 
roll. 3), and are thus reduced to the State of Ore 
(§ 332); then the Regulus of Antimony is freed of 
the Sulphur; and finks.to the Bottom, as it is hea- 
vier than: the additional Bodies then joined to the 
Sulphur. © Such a Precipitatiom by Fufion happens | 
in Vitrifications ($ 451), Scorifications ($ 452), and 
Coppellings ($ 454.); while one Part turns into Glafs 
or Drofs, the other metallick Part, if there is any, 
keeping ftill its metallick Form, is collected at the 
Bottom of the fpherical Veffel. Therefore, Silver 
and Gold, which are hardly fubjeét to a perfect Vi- 
trification, do conftantly remain, and on this Ac- 
count, though they were in ever fo fmall a Quantity 
in a Coppelling, they (hew themfelves very clearly to 
the Eye, when the Scoria is abforbed; whereas fo 
{mall a Regulus of thefe Metals would have been as 
. it were buried and hidden under fo great a Quantity 
of Scoria. Nor is Precipitation by Fufion lefs ne- 
ceflary, to obtain almoft allthe other Metals, which 
on this Account are called imperfect; unlefs, per- 
haps, you except a very fmall Quantity of native - 
Metal, which, neverthelefs, can hardly be called 
truly pure. Befides, they are all to be had either in 


* 'That is dry Parting, or feparating in a dry Manner, without 
any fluid Menftraum. " 
orm 
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Form of Earth, or in that of a folid Ore : in the ff | 
Cafe, you make Glafs by a bare Fufion : in the fe- 
cond, if the Sulphur and Arfenick, which, together 
with the metallick Part, do conftitute an Ore, are 
fcattered by the Roafting (§ 463.) the Ore deftitute of. 
the oily Phlogifton becomes Glafs in a pure Fire; 
which Glafs may be mixt with unmetallick Stones.and 
Earths: but, by adding Phlogifton to it, this me- 
 tallick Glafs isreduced to its metallick Form, and; 
fo long as it keeps under this Form, it cannot be 
united with the Glafs of the other Species, but finks 
to the Bottom of it; except only a very {mail Quan- 
tity of it, which is detained by the Clamminefs of the 
Glafs. Therefore the precipitating Body here is 
truly the Phlogifton. For any Body that takes away 
the Connexion, by the Removal of which a Precipi- 
tation is operated, is called precipitating, in German 
Wieder-Schlag. —— | : 
. 468. When fuch is the Nature of the Ores, or of - 
the metallick Mixtures, that, whileone Part of them 
melts in the Fire, the other more refractory remains 
{till folid, then the firft, melted in a mild F ire, flows: 
out of the Interftices of the other, and is thus, fepa- 
, rated. Which kind of Separation is called Eliquati- 
on, in German Saigerung *. LA ELE EE 
469. The Perfection of this Operation (§ 468.) 
requires, 1. the different Fufibility of the Parts chat - 
conftitute the Mais. Lead, for Inftance, melts into 
one Mafs with Copper in a great Fire; whereas both - 
cannot diflolve each other in a middling Fire: but if 
the Mais, compofed of both Bodies confounded toge- 
~ ther, is afterwards expofed to a mild Fire on an in- 
clined Plane, then the Lead alone melts, and the 
Copper, become brittle and fpongy, remains in its 
. folid Form. However, this Separation is not fo per- 
fectly made, but there remains a little Lead in the Cop- 
per, and a little Copper is carried away by the Lead: 
Wherefore, it is requifite, for this Experiment, that. 


- # In Englith Smelting, ot running down the Ore, —— 


é thefe 
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thefe Metals be not mixed together in too frnall Pro- 
portions: for if one thoufandth Part of Lead was 
mixt with the Copper, & vice verfa; the Eliquation 
defired would not fucceed. | 2. It is fometimes necef; 
fary to add Ingredients, that may either deftroy the 
Force by which the feveral Parts cohere together, or 
even fometimes procure an eafier Flux of the Matter: 
for the Mixtures of the other Metals, cannot without 
Additions be feparated by Eliquation, as Copper and 
Lead were juft faid to be. For Inftance, Gold, Sil- 
ver, and Copper, confounded together, remain in 
the fame State in any Degree of Fire. "Therefore, 
to make the Eliquation of the Gold and Silver, our 
of fuch a Mixture, you muft ufe the fame Additions 
as in the ($ 467.) Precipitation by Fufion.. Sulphur 
. added in this Cafe, does indeed difpofe the Copper to 
abandon the Gold and Silver: but if thefe two, as it 
moft commonly happens, are mixt in a very. {mall 
Quantity to a very confiderable one of Copper; then 
you cannot. yet obtain the Separation of them: For 
befides, that what we faid before ($ 469.) concerning 
the Eliquation of Copper and Lead, is alfo true 
. here; Sulphur does alío render Copper fluid, by al- 
moft the fame Degree of Fire, by which Gold and 
Silver are melted. Wherefore, a confiderable Quan- 
tity of Lead muft be added in this Cafe; that, by 
Help of it, the Gold and Silver may be diffolved in 
 agentle Fire; and thus the Copper be in a Manner 
wafhed out of them. | 

470. Both thefe (§ 466, 468.) Operations are of 
infinite ufe in Metallurgy: for, by Means of them, 
minute Portions of Gold and Silver, may, without 
any great Expence be feparated from a large Mafs of 
other Metals: which it has not hitherto been poffible 
to effect with Profit, by any other Method. Never- 
thelefs, thefe Operations have not been hitherto fo far 
cultivated, as that Precipitation by Fufion, and 
Eliquation may facceed completely in all. Mixtures of 
Metals: for which Reafon, Meta!s that are of a 
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{mall Price, ioft- commonly * muft'be deftroyed;: ia | 


obtain a Separátion. ^ "Og! 
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471. We call Solutions moift; when a Body is dif _ 


tributed through the very tinuteft Particles of an) 


aqueous,’ “or in ‘great part aqueous Fluid, in fuch: 


Manner that both may turn into a Fluid toAppear-> — 


. ance homogeneous, which’ goes through all Filters: 


" without being detained in them; andthe fmalleft Part 


of whichocontains in it a proportionable Quantity of 


both the diffolvent and the diffolved Body. "The So- 


lution of Gold in Aqua Regis; that of Silver in Agua’ 
Pértis and that of all Salts in^ plain Water; are fo: — 


many fuch moift Solutions. 


7472. That kind of moitt Solution, by whith Sil: 5 
veris feparated from Gold by “qua Fortis, "iscaled | 


in Latin Quvartatio*, and deferves a particular Con) - 


fideration.' “If, for Inftance, Silver and Gold are con- 


founded in one Mafs, and the Gold is’ not lefs than 
one third Part-of the whole Mafs with regard to the’ 


‘Weight; then the beft gua Fortis poured upon © e 


ds not capable of diffolving the Silver : but if you add: 


i 


more Silver to this Mafs' melting in the Fires then’ - 


indeed Aqua Fortis poured upon it, when itis grown | 
cold, will’corrode the Silver from it: which is alfo — 


the more ftrongly. performed, as the Quantity of the: 


.' Gold: is lefs than one third Part of the whole Mafs. 


But Experience" has taught us, that Agua Fortis dii- 


folves Silver mixt with Gold quickly enough, when: - 
the Gold conftitutes but one, and the Silver three 


quarter Parts of the Mafs : ‘Nay, if the Solution: is 


not too impetuoufly performed, the Gold commonly’ - 
“retains in: fuch-a Proportion, without any ‘Alteration, 


the fame Figure which the ‘whole Mas had before: 


the Diffolution; fo that in this Cafe there is no Rea 
fon to apprehend; that the Gold torn into “minute - 
"Particles wil! be diffipated in d which can hardly^ 


be prevented, when the Silver exceeds the three 


quarter Parts of the Mafs with regard to the Gold. — 


- 
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‘Therefore, Artificers make. it.their Study, always; to 
obferve: exaétly the Proportion juft. mentioned : 
Whence, .the. Reafon’ and. Origine | of the Name 
Quartatio +; is felf-evident.. 5 Ou | 

Goroll. Now; from.what has been faid ($47 1.) itis. 
eafy. to conclude, how fallacious the Examination is 
made with Aqua Fortis alone. ($ 303.) of. the Gold 
that has been rubbed againft the T'ouch-ftone. 

473+ Edulcoration * is called a, kind of moift 
(§ 471.) Solution, when the faline Part adhering to 
a folid Body not diffoluble in Water,’ is diffolved by 
an aqueous Fluid; and then the Solution is feparated 
from the remaining Solid, either by fubfiding, or by 
being paffed through a Filtre; and this is repeated 
over and over, till there remains no fenfible Quantity 
of the faline acrid Body. Cn OMe 
| -474.It is proper in this Operation (§ 473) to in» - | 
large the'Surface of the Body to be edulcorated, by. 
| pounding of it; thaz the Solution may havea {peedier 
Succefs: for which Purpofe indeed, they. moreover 
break itin Pieces, or ftir it with a Stick : That all. 
thé Particles of the Body to be edulcorated, which. 
otherwife would fink to the Bottom, may on all Parts 
be contiguous to the Particles of the wafhing Fluid : 
which Artifice all Solutions are facilitated... Like- 
wife; boiling Water is fometimes requifite: for the 
Heat, -by the inward Motion and Rarefaction it oc- 
cafions, promotes in an extraordinary Manner all {a- 
line Solutions. "i | 
72495. However, a perfect Ablution of the Salt,. is 
notalways obtained by this ($ 474.) Method: for, as 
every Part of the Menftruum, contains in it. a pro- 
portionable Quantity of the Body to be diffol ved 
($471), and there remains always fome Part of the 
 Menftruum in the Body to be edulcorated ;. it is as 
vident as Light itfelf, that there remains at the fame 


LEE 
vem 


4 "That is; literally tranflated, Faurbing, becanfe the Gold maf 
be but one fourth, when the Silver is three fourths. 
* Or wafhing from the Salts. 
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Timé'a* proportionable Part of the Salt, anfwering 
to the: remaining Quantity of the Menftruum. Let 
xi$táke for an: Inftance the falt, alkaline, Afhes of 
Woods:'pour upon them hot Water ;;imàke-.this 
boil toxether with them for fomerTimes arid then. by 
 3Detaütation:or Straining, feparate the Lye-from the 
reft: There will remaincatdezft. one quarter, Part of 
the Lyeamong the Afhes; and of Courfe-alfo a pro- _ 
portionable {mall Part: of the. diffolved Sale itfelf : 
‘pour'frefh Water a fecond» Time, and decant it: A 
Quantity: of Salt; though much lefs confiderable, will | 
for thesfame Reafon again remain; and. fo, on for 
ever, «For which Reafon, this Operation .muft, be 
repeated, ‘at leaft fo oftenias that there remains buta 
vety-fmall.and infenfible-Portion of Salt. > tin: aya. 
Corell. Hence, the Reafon is plain; why: Calxs, of 
Gold dnd: Silver made with Acids are fo frequently 
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Acid, is precipitated by another Metal, or by alka- 
line Salty: fore Inftance,* Silver: diflolved, in: Agua 
Fortis, precipitated. by Copper, Copper by Iron, 
lron by Zink, and all Metals and Semi- Metals either 
emt 5 ‘partly, 


{ 


AssAYINGUMETALSs. 197. 

| partly, or intirely by: pot- A flies, volatiie and, urinous: 
Salts, In fhort, a Precipitation is alfo made by pour- 

ing fuch Things as cannot diffolve the: Body in hand, - 

. seither alone, or joined to'a ^ Adenftruum that coarzins 
the faid Body; or at leaft diffolve it in another Man- 
ner, or even in'a effer Quantity, than. if the Men- 
firuum had at firft been ufed pure. In. the firft Cafe, 

"a total Precipitation is performed, as may be feen in 
die Precipitation of Silver out of “qua Fortis, made 
‘by Spirit of. Salt. In the fecond Cafe, a great De- 
tutbation and Precipitation is made; buta fecond 

Solution foon follows: As it happens, when Iron be- 
ihe diffolved in Aqua Fortis, you add to it, in a pro- 
‘per Manner, a Liquor perfectly clear from alkaline 
fixt Salt: but then there remains moft commonly a. 
certain Part, which is not perfectly diffolved a fecond 
Time. In the third Cafe, there is but a- partial 
Precipitation made: You will have an) Inftance of 
this, if- Mercury diffolved in Aqua Fortis faturated 

‘with it, is precipitated by common or ammoniac 

- Salt, or by their acid Spirit. A: Precipitation is alfo 

" fometimes made by adding only a Quantity of Water 
to dilute: Such is that made with Regulus Antimoniz, 

"diffolved in Spirit of marine Salt, or in Aqua Regis : 

For thefe Menftrua do not diffolve this Semi-Metal, . 

 "unlefs they are concentrated. - | 

‘+ 478. All this Precipitation ($ 477.) is helped. on 

‘by a moderate Heat; by Means of which the preci- 
pitating Body enters more eafily into the Menjiruum. 

‘Then, you muft have a confiderable Quantity of Wa- 
ter to dilute with; except in the firft Kind of. Preci- 

"pitation: For moft commonly, the more concentrated 

""Diffolutions, affüme the Confiftence of a Pafte, fo 

'foon as'the precipitating: Body is added to them ; 

"which hinders this from mixing equally with the 

"Solution ^  :.- | | 

^* 479. We might annex to moiít Solutions ($ 471.) 

"the Elutriation *, which is made, when folid Bodies 


* Or wafhing with plain Water, 
O 3 not 
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not ditte in Water, are feparated from each’ A 
by. Water very well ftirred, fo as that the lighter, to- 
gether with the more fubtle Ones, may be forced: out. 
_of the Water, and the heavier and more folid, that 
. 4s, thofe which refit niore, may remain at the Bot-. 
tom of the Veffels. See what was faid before f 3 3 j- ) 
of this Operation. 
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Of the Rfid and Ufe of the Art jf AssaviNe, 


480. HE chief Effe&s of the Art of Affaying, 
are to purify Metals, Semi-Metals, and : 
other Foffils, ‘of al! the heterogeneous Bodies they- | 
are found mixt with by Nature; and to feparate them 
therefrom ; Nor has the Affayer any other Aim in 
all his Undertakings, as will more clearly appear: in, 
our. praétical Part: For which Reafon, ‘we, fall. not 
at prefent defcend to Particulars. 
, 481. Nor. is it very difficult from ient to. con-, | 
ceive, how ufeful and neceffary is that ty whic: 
-at the fame Time that it confifts in the Cnowledge 
“and Separation of Minerals, and in tbe: appropriating 
therh. to the Ufe of Men; affords befides: an in init 
. Number of' Benefits to Chemilts, Handicrafts, 1 hy 
ficians, Naturalifts, Metallurgifts, (2«:. The Ar ie 
of Affaying is nothing but Metallurgy brought i age 
narrower. Compats::. - Therefore, whoever. hàs pe 
ceived the Ufefulnefs of. the. Latter, can never Me 
ftion that of the Former. — For if the Properties: and | 
Nature of. a Mineral found, were not. previoully 
dete&ted, by docimaftical ‘Operations; d would — 
dare to be at fo confiderable Charges, for the making 
. ofa greater Apparatus ? which, muft be. chiefly. un- - 
.derftoud, of Silver, .and of. the. Gold conc aled: in it; 
Bccauie theie Metals are. moft METRE 2 inti- 
' .  mately 
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- mately adherent to other Metals, that they.canhot 
be diftinguifhed by the bare Sight, — — a 
482. Befides, Affaying is neceffary to the other 
Arts, wherein the Knowledge of the Mixture or 
Purenefs of Minerals, as well as the Purifying of them, 
or the. feveral Compofitions thereof, are required, 
For this Reafon, its Ufefulnefs is very great, chiefly 
in that Part of Phyfick called the Materia Medica: 
* Becaufe there are a great many Minerals made ufe of 
in Medicines: Therefore, a Phyfician muft know 
them, as fo many Inftruments of his Art: Unlefs he 
will run an equal Chance, of either hurting or doing 
Good, or even of doing nothing at all... This will 
be eafily granted by every one that knows, how fe- 
cretly the moft poilonous Minerals, fuch as. Arfenick, 
Copper, Lead, £c. lie hidden in all the Species of 
. Minerals ; So that all of them, whatever. they, may 
be, ought to be previoufly committed to the ftricteft 
-docimaftical Examination, before they are received 


. into the Shops of Apothecaries. 


483. But they above all beftow their Trouble in 
vain, who being ignorant of the docimaftical Art, 
yet attempt to make alchemical Operations, as thefe, 
among other Particulars, have in view both the Per- 
feGtion of Metals, and a thorough-Knowledge of 
them. Nor is there any more ridiculous ‘Thought, 
‘than to pretend to bring Metals to a greater Degree 
of Perfection and Purenefs, and at the fame Time to 
be ignorant of the common Knowledge of, and the 
, Manner of feparating them, a Title they give to the 
.docimaftical Art *. . Whence it is no wonder, that 
.Quacks and Boafters very frequently fpend great 
Riches about the moft trifling Operations. 
_ 484. The utility of Affaying extends alfo to. the 
Art of making Glafs. When any, for Inftance, has 
a Mind to make Glafics of the Colour of Jewels T- 


* By way of Contempt. - 
+ Thus are made the Pa/fes for imitating antique Gems: and 
on this depends the whole Art of Enamehing. : 


O 4 | For, 


260 A TR oF 


For, in order to this, the Calxs of Metals are moft 
commonly neceffary: Becaufe, the Calx of every 
Metal} even the leaft Quantity of it, tinges Glaffes - 


with a fpecifick Colour. "Therefore, that you may 


with Certainty produce the Colour defired, it is ne- 


ceffary that your Metals be of the utmoft Purenefs : 
‘Now, this can never be effe&ed without -docimattical 


Operations : For, when but'one thoufandth Part of 


Metal mixes to the Tritt of which Glafs i$ made, 


“that is to the Mixture of Salts and Flints, to which 


 Piherge or Lead-Calx is fometimes added; your 
Glafs is.immediately tinged with fome Colour, 
‘whereas it was to have none, but be quite cryftalline. 
‘But if you are willing to give your Glafs a certain 
Colour, to be produced by the Addition of one or 
many Metals, another. Metal mixt with it in ever fo 
fmall a Quantity, changes it entirely; hence it is fo 
very difficult to give the pureft Ruby-Colour to 
Glaffts. | DEM ND 


495. But the Knowledge of the Art of Affaying, 
is likewife abfolutely necéffary, in the making of © 


~ 


phyfical Experiments, efpecially fuch as have a Re- — 


ation to the Nature of Fire, and its Effects upon 
mineral Bodies: That you may know, whether the 
Body under Trial is pure, or no; Unlefs you have a 
Mind to indicate an uncertain Caufe fora certain 
‘one, and to fee always fome new Event. refulting 
from the Repetition of the fame Experiment. I 


might here alledge many Reafons, to demonftrate - 


this Affertion: Were I not obliged either to call in 
Queftion with great Reafon, or intirely to annihilate 
~ thofe Experiments, which are fo much valued by the 

Multitude, and illuftrated with Speculations which 


5 the Wife is enough !— 


their Authors are extremely fond of. Buta Word © 


‘The End of the Theory of the Art of Afaying. 
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PAR T the Szconp, 
Being the Practice of ASSAYING, 


Wherein the Manner of performing the doci- 
maftical Procefies is taught. 


| Preliminary Difcour fe. 
"« Hemifts call Proceffes thofe Apparatus’s, by 
which they perform thofe Actions, whereby 
| certain determined Changes are produced in 
the Objects of their Art. Therefore they have been 
in another Place (Part I. § 443.) called Operations. 
Forasa fimple Action, when alone, cannot always 
effect the defired Change; it is eafy to conceive, 
that, not only fimple Operations, but alfo many of 
‘them combined together in a thoufand different Man- 
“ners, are comprehended in the Proceffes. Whence it 
happens, that fo great, nay, an infinite Number of 
Procefies may be compofed of the few Operations we 
-have (Part I. Chap. V.) mentioned: For according 
as thefe are varioufly employed and managed about 
the fame Subje&, fo there are many various Proccffes 
| : TNT occafioned, 
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occafioned, and as many Effects produced upon the — 
Obje& ;. though, thefe different Series of Operations, : 
do net. always anfwer the Intention of the Artificer. 
Therefore, as the Change of the Subje&, which is 
our chief. Purpofe, cannot be perfeéted in the. Pro- 
ceffes by a fimple Operation; it is evident, that we 
cannot here proceed according. to that Series which 
we have. given (Part.I, $ 448), in the Table of 
Operations; partly, becaufe, in the. proceeding, the 
greateft Skill confifts, in chufing the Operations necef- 


. fary for the Change. proportionably to, the Variety 


of the Subject, and the Intention, and in compofing 
e fuitably ; which cannot be done, when any 
Procefs is refolved into its fimple Operations, and 
thefe afterwards grammatically referred to one and 
the fame, Clafs: Partly, becaufe a great many che- 
mical Operations, not properly. belonging to our 


. Subject, nor even mentioned, are often made ufe of 


in.a fubfidiary Manner; for Inftance, Diftillations, 
Evaporations,  Cryftallizations, and the. like. For, 


in the Explication we are about to give of the doci- 


maitical Proceffes, our chief Regard muft be; to fa- 
tisfy the Underftanding rather than the Memory of 
Beginners; that it may be an eafy Matter for, them 
to, imitate the Proceffes explained to them. We gain 


* 


the firft of thefe Ends, by giving the firft Rank to - 


| thofe Proceffes, which being of themfelyes intelligis 


ble, require not the Knowledge of the following, - 


but are rather of Help, for the better Underftanding 
of them, or at leaft fuppofe nothing ef what fol- 


* 


lows, that may not immediately be explained in a few 
"Words, or be underftood from what precedes, by 
Help of a fhort Theory. Likewife, thofe that are 
moreeafy, to be done, muft, as much as poftible, be put 
-before the more difficult. Then, if many Operations 
are required for producing the Effect, it will be pro- 
. p to dividethe whole Apparatus into fome Procefies, 
deft, being fo numerous, they fhould perplex one 
another; and, as much.as poffible, to confider fepa- 
‘rately the different’ Changes, after having eee er 
UA E. $4. B o 
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them feparately. For the fame Purpofe, iükewife, 
we fhall fübjoin to the Defcription of every Apparatus, 
the feveral Manners of proceeding, and every Thing 
moreover to be obferved; left all thefe things being 
difperfed, fhould avert the Attention from the De-. 
{eription itfelf of the Work, or puzzle the Beginner, 
But, it will not always be poffible to fulfill every one 
of the Rules hitherto eftablifhed; becaufe the Firft 
and*Second chiefly, will now and then bear an Ex- 
ception, to avoid a greater Inconvenience. For this 
Reafon, it is not always convenient to give the firft 
Rank to the more fimple Proceffes, becaufe they are 
performed with greater Difficulty; nor to give 
it always to the more eafy, becaufe they require a pre- 
‘vious Knowledge of fome of the foregoing to be 
brought to their Perfection. We muft then be al- 
lowed, to feleét feveral Series of Proceffes, and out 
of thefe, well compofed among themfelves, to efta- 
blifh the moft convenient Order. We then thought 
it very proper, to begin with thofe Proceffes which are 
made with Silver and its Ores: For in thefe, there 
is no Neceffity but of a fimple Separation of the he- 
. terogeneous Bodies; and even this is performed by 
— ‘Additions more fimple than in the others; wherein, 
befides this Separation, an intimate Combination of 
the Ph/logifton is required, for a Reduction into a me- 
talick State. Next, the Effect of the Menfirua is 
moft commonly evident to the Senfes, in Operations 
made upon Silver, during the Action itfelf: Where- 
fore, the Degree of the Fire may be meafured as 
with the fureft Thermometer: Which does not fuc- 
ceed fo well in the Procefles to be ufed for the other 
- Metals; becaufe thefe, moft commonly, muft be 
treated in clofe Veffels, on account of their Deftru- 
fibility. And this Deftru&tibility itfelf is the Caute, 
why thefe Proceffes fo feldom' meet with good Suc- . 
cefs; becaufe the Greatnefs and Duration of the De- 
gree of the Fire, are very difficult to be exactly de- 
‘termined; and the Effe&, while it is produced, can- 
not be feen; but, when the Procefs is finifhed, As 
| indeed, 
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indeed, and no. fooner,! you are capable of determines 

ing, whether it has fucceeded well, or no. Befides, 
as Metals, Semi- Metals, and the other. Minetrals,/all: 
of them undergo a Trial, to know whether there is- 
any Silver in them ; their Difpofition in the Fire 

and in the feveral Menftrua, appears with the 

greateft Evidence in thefe Proceffes; and by it, the 
. Proceffes to be made with, them afterwards, aré in- 
deed very much facilitated. Thefe Proceffes mult be 
followed by thofe that are made upon Gold :. For 
thefe, in many Refpects, have a great Affinity with 
the foregoing; befides that both a greater Variety 
of Operations, and now and then difficult manual 
Works, are met with in thefe. ‘The Reafon of the 

Order in which the Proceffes are to follow’each other, 
with the other Minerals, will appear from the Way 

itfelf of treating them, 025 Sok FOR 
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OPERATIONS 
iby dads | dha tal °F NOT ia, a 
“SILVER, and its ORES. 


PROCESS. 


tee oe. 


Precipitation of Silver (Part I. $ 452, 4067.) made with 
_ Lead; by Scorification, out of its eafily-fufible proper 
_ (ibid... § 385—388.) and improper (ibid. § 389 
= 391) Ore. | | | 


The APPARATUS. 


ru OUND the Ore in a very clean Iron- 
Mortar, into fine Powder. Of this weigh 
onedocimaftical Centner (Part. I. $275)5 
and eight the like Centners of granulated Lead. 
...2. Then have at hand the docimaftical Teft (Part I. 
Plat. 1. Fig. 7.) which muft not have as. yet ferved 
to any Operation: Pour into it about half of the 
granulated Lead (N°. 1.) and fpread it with your 
Finger, through the Cavity of it. Then put upon 
. this Lead the pounded Ore (N° 1), and then cover it 
quite with the Remainder of your granulated Lead. 
..3. Put the Teft thus loaded under the Mufile of 
the affay-Furnace (Part I. Plat. LI. Fig. 1) and in 
the hinder-Part of it: Then make your Fire, and 
-increafe it by the Degrees mentioned (iid. $ 235. ) 
. If you look through the Hole of either of the Sliders 
— (ibid, Plat. VII. Fig, I. o. 2.) you will foon fee, that 
the pounded Ore will be raifed out of the melted 
Lead, and fwim upon it. A little after, it will 
grow clammy, melt, and be thrown tah "s 
order 
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Border of the Teft Then the Sutface of the-Lead.- 
will appear in the Middle’ of the Teft, like a bright - 


_ Difc, and. you will fee it fmoak and boil (72/7. $/:38)5. 


So foon às you fee this, it will be proper to:diminifh- 
the Fire a fmall Matter, for a Quarter of an Hour; 
fo'as that the boiling of the Lead may almoft ceafe. 
Then again, increafe the Fire to fuch a Degree; : 
that. all may turn into a thin Fluid, aud the-Lead 
may be: feen, as before, fmoaking, and boiling with 
great Violence: The Surface of it then will diminith | 
by Degrees, and be covered over with a Mafs of Sco- 
rias. Finally, have at Hand an Iron-Hook (Part T. 
Plat. IV. Fig. VL.) ready ‘heated, wherewith” the 
whole Mafs muft be ftirred, efpecially towards the 
Botder; that, in Cafe any fmall Parcels of the Ore’ 
not yet diffolved fhould be adherent there, they may” 
be brought down, taking great Care, notto ftürrány-. 
the leaft Thing out of the Teft. |. it saubosq 61 
4. Now, if what is adherent to the Hook during” 
the ftirring, when you raife it above the Teft, melts 
quickly again, and thé Extremity of thé Hook growh - 
cold is. covered with a thin, fmooth, fhining Cruft 5^ 
itis'aSign that the Scorification is perfect ; and it 
will be the more fo, as' che faid Cruft adherent to thé 
Hook, fhall be coloured equally ‘on every Side, :But- 
in Cafe, while the Scoria’s are ftirred, you perceive . 
any confiderable Clamminefs in them, and when: 
they adhere in good. Quantity to the Hook though 
uite red hot, and are inequally tinged, and feemr 
bros or rough with Grains interfperfed here and 
there, it isa Sign that the Ore is not entirely turned 
to Scoria’s. ' In this Cafe, you muft with à Hammer © 
ftrike off what is adherent to the Hook, pulverize ’ 


it, and, with a Ladle (zbid. Plat. IV; Fig. XD, put — 


it again into the Teft, without any Lofs or Mixture- 
of any foreign Body, and continue the Fire in thé: 

fame Degree, till the Scoria has requited its Perfe- 
. &tion and the above-mentioned Qualities. Thisioncé 
obtained, take the Teft with a Pair of ‘Tongs bs : 
Plat. AV. Fig. 11.) out'of the Fire; and’ pour Lead 


1 


together | 
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together with the Scoria fwimming upon it, intoa 
Cone (ibid: $ 224, 225.) made hot, and rubbed with 

Tallow. © Thus will the firft Operation of the Procefs 
* bé performed;-which does not commonly indeed laft 
above three Quarters of an Hour. ^ ^ | 

5. Witha Hammer, ftrike the Scoria’s off-from 

the Regülus grown cold, and again examine whether 
they have the Characterifticks (N°. 4.) of a perfect 
Scorification: If they have, you may thence con- 
clude, that the Silver has been precipitated out of 
the Ore turned to Scoria's, and received by the 
DH OU JoeHE S 5 | a 

"When the Scorification lafts longer than (N°. 4.) 
we’ mentioned, the Lead at laft turns to Scoria’s, ‘or 
Litharge and the Silver remains collected at the. 
- Bottom of the Veflel: But the Fire muft be mode- 
rately fupplied, and the Veffels be extremely good, 
to produce this Effect; for they feldom refift to the 
Strength of the Scoria's of Lead long enough, fo as 
that the whole Scorification of the Lead may be 
brought to an End: Which has afterwards this In- 
conveniency, that the Silver is diffipated by Grains in 
the {mail Hollows of the corroded Ore, and can hardly 
be well colie&ted again, when the Ore has but little 
Silver in it: Nay, there is ftill more Time to be 
confumed, to obtain the perfect Deftruction of. the 

Lead, by Means of the combined Actions of the Fire 
and Air, becaufe the Scoria's fwimming at the top 
retard it confiderably. js 1 Ee 


The Uf and Renfons of the Proc. 


“ore The State of the Silver-Ore depends upon the 
"Ptefence of Sulphur and Arfenick : Both thefe, when 
they are not very ftrongly inherent to the Silver, and 
when the Ore is broken fimall, and extended widely 
ina fmall Quantity, are in Part eafily diffipated by 
‘the Fire; and in Part abforbed by the Lead (Part 1. 
^$ 76, 174. Coroll. 2.) the lighter Part of which fwim- 
. ming upon the heavier- becomes very claminy! By 
N35 0/ | means 
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means of the Sulebns whichis in the Ore; but. when 
this is diffipated by.the Violence of the. Fire; it tufns 
into Glafs or Scoria's, - , But when A rfenick is predo- t 
minant in thé Ore; the plumbeous Part turns im- 
ZEE into a very penetrating, and very fufible 
Glafs, having a diffolving Efficacy, .unlefs the Arfe- 
nick lies hidden, in .a white Pyrite, or Cobalt. « Kor 
. this Reafon, the fixt Part of the Ore, which; is.no 
Silver, is diffolved by. that Glaís, mel: "" and affumes 
the. Form of Scoria’s: The unmetallick Earths, and 
. the pure Copper or. Lead- Ores thereto ; adherent, are 

of this Kind. The Silver then remains immutabley 
and being freed of thefe heterogeneous Bedies,, Med 
are perfectly diffipated and partly. melted, it is preci- 
pitated, and received, by. the, remaining Regulus of 
Lead. ‘Therefore this Procefs is completed by three 
diftinét Operations ;. viz. (1.) by .roafting,. (2.) by 
Scorification ; (3.) by the melting Precipitation of . 
the, Silver, which is the Refulr, of the two. pas 
Operations. E ud Y 
ated be, Ore d be pulverized. very. fine, án. or- 
^ der to increafe the Surface; that the Diffipation of 
the Volatiles, and the Diffolution by Litharge may 
.be the. fooner.effected.. This pulverifing mutt then 
‘be done, before the Ore is weighed, becaufe there is 
.always fome, Part of the Ore adherent to the Mortar, © 


/ Tor the. Iron Plate on which it is made fine; which | 


,Part. being loft, the Operation is not exact. Erker 
"Was in the fight, when he prefcribed. 8 Centners of 
Lead, for the fubduing of the fufible Ore: Neverthe- 
Jefs, it muft be owned, that this Quantity is fuperflu- 
ous in fome Cafes: However, as the F luxibility of 
. Silver-Ore depends from the Abfence of Stones, .Py- - 
rites, €gvc. it is eafy to fee, that there are an infinite 
Number of Degrees of Fluxibility, which it would 
be needlefs to determine exactly, and moft commonly 
very difficult to determine by the bare Sight. Be- 
fides, a little more Lead does not-render the Procefs 
imperfect; on the contrary, if you ufe too fmall a 
Quantity of Lead, the Scorification is never com- 
I SA APA pletely | 
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pleatly made. Nay, there are a great many Ores; 
containing Sulphur and Arfenick in plenty, that de- 
ftroy a confiderable Quantity of Lead: Such are the 
red Silver-Ore, and that-wherein there is a great Deal. 
. of. the fteel-grained Lead-Ore, 

3. When. you intend to make a perfect Procefs, 
it is not proper to make one and the fame Teft ferve 
for many Proceffes, but you muftalways chufe a new 
one: For in all Procetfes, you muft take Care that 
no foreign Body may accrue to that in hand, or that 
nothing may be loít of the Weight already deter- 
mined: Which will eafily happen, if you ufe old, 
unclean Veffels and Inftruments. 

4. There are fome, who wrap up their Ore ina 
Paper, om put it into a fmall Ladle,-and hold it 
thus upon hot boiling Lead: But we reject this Me- 
thod, becaufe the Volatiles, efpecially the Arfenick, 
being agitated by fo fudden and violent a Heat, may 
carry off along with them a great Deal of the Silver: 
There are likewife many Ores, but chiefly the red 


|. Silver-Ore, which being expofed to a fudden, violent 
Heat, burít afünder and difperfe; or if they don't . . 


do fo, at leaft you will never be certain, whether 
‘there are not Particles of Flint, Spaad, Allum, and 
other Stones interpofed, which crackling, may ealily 
fling fome Part of the Ore óut of the Veflel along with 
themfelves.. To prevent this, it is enough to cover 


- . the Ore with granulated Lead: For then the Ore 


grows warm by degrees, and as its Particles, when 
buríting out, muft go through the melted Lead that 
covers them, they are fo much involved by its Calx _ 
grown clammy; that they cannot leap out. 

— 5: 1f the Fire: muft fometimes be diminifhed in the 
Middle of the Procefs, it is in order to hinder the - 
too much attenuated Litharge, which is continually 
generated out of the Lead, from. penetraüng the Pores 
of the Teft, and from corroding it: Which is eafily 
dose, when the Fire is over-ftrong: For then the 
Surface lof the Veflel, which is contiguous to the 
Lead, contraéts Cavities,* or being totally scat 
. | oy 


20. / The Ane of | 
by {mall ler lets the Regulus flow out of ite 
The Veffels that are moft fubje& to this Inconveni- 
ence, are thofe in the Materials of which, Lime, 
Plafter, and Chalk are mixt.: ‘Nay, :thefe.| Bodies, 
which are of their Nature refractory, being eroded: 
during the Scorification, at the fame Time commu-. 
nicate.a great. Clamminefs. to the Scoria;, fo that a^ 
great Quantity. of. the Mafs, remains adherent to the. 
Tett, in.the Form of Protuberances, when you. pour 
it Qut; Miherehy a en many a aa of the Regulus 
are detained. | 
6. .Lhere.are a great. many. A ffiyers,, pen take 
for a Sign of the Compleatnefs of the Scorification, 
the Quantity of the Scorize ; that is, when thefe have 
~ covered the whole Surface. of the Lead. But this is 
. very. uncertain; ;For, if the Teft is a. fmall Matter - 
parrower,. and of onde as much deeper, or if. you. 
fcorify Silver-Ores. that are lefs rich; then indeed 
the Regulus of the Lead will be covered over with 
the imperfect Scoria, long before the Scorification is 
perfect. The Quality of the Scoria is a much furer 
Sign; and tbis muft appear quite vitrified, according 
to the Defcription of it given (N°, 4. of the Appar.) 
In the mean Time, the Colour and Brightnefs of it 


differs according to the Variety of the. Ore; how- — 


ever, it is moft commonly brown, or black, and o- 

paque, which is owing,to the Iron and Copper, from 

which the Ore is feldom altogether free; For thefe 

Metals tinge Glaffes with very deep Colours. The 

.. Colour.of-the Scoria is feldom half tranfparent, red- — ' 
- difh, or yellow, like Rofin.. But when thefe Cha- - 


racterifticks . are wanting, you may be fure, that all 


the Silver is not yet. precipitated. out of the Ore, as 
 itought to be: . Therefore, the Fire. muft bey in- 
crea am " 


F 
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The Separation of Silver out'of the Regulus, Proc. I. by 


copelling (Pati T. $ 454.) 


HE Separation of Silver out of Lead, when ic 
T has been precipitated, and received by the . 
Lead, may indeed be intirely made by the Apparatus 
of the foregoing Procefs as well as (Proc. I. Appar. 
N°’. 5). But this Method is tirefome, on account of 
the Inconveniencies mentioned in the fame Place : 
Therefore, the Thing is better done by coppelling. 
But for this Reafon a Scorification muft precede; that 
thofe Bodies, which greatly refift a fufficient Attenu-- 
ation to be effected by the Scoria of Lead, may be 
previoufly’ feparated, and that the Addition of fo 
great a Quantity of Lead may not be neceffary. 


PPP ER AT 058, 


i. Pet into the docimaftical Furnace under the. 


- Muffié, two Coppels of the fame Bignefs (Part I. 
- Plat. Y. Fig. HI.) perfectly dry, and of fuch Capa- 


city; that they may contain a Regulus, at leaft one 
third Part larger than that which is to be put into 
them : Make a ftrong Fire, that they may be red 
hot for a Quarter of an Hour, or more, and the 
aqueous Vapours vanifh intirely. Then free your 
Regulus quite from Scoria's, by feveral eentle Blows 
of a Hammer, wrap it up in a clean Paper, and put 
jt into the Fire gently with a Pair of Tongs; taking 


great Care, that the hollow Surface of the Coppel be 


not hurt: For which Reafon, you muft alfo take 
Care, that this be not angular or ‘rough. Now, 
with a Ladle, put into the other Coppel as many. 
Centners of the fame granulated Lead, which you 


have ufed (Proc. foregoing) for the Scorification of 


the Ore. All the Phenomena will appear the fame 


‘as we have defcribed (Part I. $ 38), and the-Scoria's 
E72 which 


Gs Baer eet 
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which are perpetually produced by the Lead, being 
caft upon the Border, will be immediately abforbed 
by the Coppel, which, on this Account, will be . . 
tinged with a-yellow, brown, black. Colour, in.pro- 
portion as the Scoria fhall have penetrated into it. 
2. But fo foon as you fee the Regulus boil with - 
. Violence and Smoke, diminifh,the Firea little; that 
the Regulus. may. for. the: greateft Part be confumed - 
by a middling Heat... Y ou will know. that the De- 
gree of the E ire is very. great, if the Smoke proceed- 
' ing from the Lead, is driven up :almoft to. the.very ~- 
Cieling: of the Muffie, :and.if. the Regulus in the Cop- 
pel is:gibbous at Top: In. which, however, the 
Quantity of the, Metal is to be.confidered: For a 
large Mafs. of. Regulus makes the fpherical Segment 
Jow, and a leffer one makes it more acute, when the 
fame Degree of Fire has been ufed for each of them, 
Then, if the. Coppels are fo. bright with the Fire, 
"as that it be hardly poffible to diftinguifh how far the 
Scoria has entered, itis a'Sign of a ftill greater De- 
eree of che Fire. But you will know that the Degree 
of the Fire issmiddling, if the Surface of the melted 
Metal is plain, if the Smoke does not rife very 
high, and if the Coppel is coloured by the Scoria's, -— 
which Signs indicate that the Fire wants a Degree of. 
Force. But if the Smoke.wanders to and fro‘on the. 
Surface of the Metal; if this is almoft flat; and the. 
"Ebullition of the Scoria's, which are like Drops of 
Fire, is but weak, and their Motion languid, if in 
hort the Coppels appear dark, it is.a Sign that the 
Fire has not its fufficient Degree of Strength. » — 
. 3. If you fee the Regulus confiderably diminifhed, 
the Fire muft ftill be increafed :. The Lead being | 
thus; confiderably... diminifhed, the. bright. Sparkles 
will difappear, and. inftead .of, them, you, will fee 
Jris’s, as it were, much livelier than in the Beginning | 
and the Middle of the Operation, quickly moving - 
on the Surface of. the Regulus, and crofüng each . 
other many different Ways. When at laft all the, 
Lead is confumed, the tender Skin of the thin Scoria 
“A | ES x 
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or Litharge, which being perpetually reproduced by 
the Regulus, had covered the Surface of it, is as_it 


were pulled off. If the Fire at that Time is not 
{trong enough to keep the Silver in a State of Fufion; 
the Colour of the Regulus’ of Silver remaining, - 
changes fuddenly from a faint fire Colour, to a fhin- 
ing one: Which Brightnefs is called in German 
^iSlicem, But if you have ufed in the End fo great 
a Fire, as that the pure Silver may be kept in Fufion, 
this Alteration of Colour, does not appear, but the 


- granulated Metal continues to fhine bright. Silver, 


in the Moment it grows folid, commonly emits out 
of itfelf Ramifications like a Vegetation, and which 
are fometimes very delicate and elegant. Chee 

4. When the Phenomena above-mentioned (N°.-3) 
have been feen, leave the Coppel {till one or two 
Minutes under the Muffle; then take it out, and 
with a Pair of Tongs (Part I. Plat. IV. Fig. MI.) 
take away the Metal in Grains: And if any Scoria 
or any Bit of the Coppel fhould happen to adhere 
toit, wrap it up in a Paper, and prefs it between 
a ftrong Pair of Tongs or between the Chops of.a 


"Vice: That the brittle Drofs may go of without 


Lofs of the Regulus; which fhall be very white, 
and full of. fmall Pits underneath: But if itis tinged 
with a neat yellow Colour; you may be fure that 


- it contains a great Deal of Gold. 


5. If you want next to determine how much Silver 


| you have fetched out of the Ore, put in one Scale 


Ps 


the Silver-Regulus, which has remained of the Re- 
ulus in the Scorifications and put in the oppofite 
Scale, together with the Weights, the Regulus which 
remained in’ the other Coppel, out of the fame 
Quantity of granulated Lead, as you have uled for 
the Scorification: For the Lead by which the Scort- 
fication has been made contained. as much Silver; 
and this has joined itfelf by the Force of the Opera- 


tions, to the Regulus obtained out of the Ore. 
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| BRU and Resfon of the Prou 


1, When! you are chufing a Coppel, you muft 
have Regard to the Capacity of it; for Inftance, 
whether it anfwers the Quantity of Metal to be put 
into it, or no. Too large a Size is no way ;detri- 
mental, but only ufelefs.. Whereas, if it is too fmall, 
the Operation does not fucceed well. | For if the 
Coppel is loaded with too much. Lead, the Infide of 
it is at laft corroded and fplit, by the Litharge into 
which the Lead is diffolved, and which finally con- 
fumes every Thing: Nay, if the Afhes of the Cop- 
pel are already faturated, a greater Quantity of the 
Litharge cannot get into it fo quickly, and that Part 
of it, which is then abforbed, runs through upon the 
Bottom of the Muffle: Which has this Inconvenience, 
that when the faid Bottom being, corroded grows in- - 
equal, the Veffels put into it do not afterwards ftand 
{teddy,; and are conglutinated to it, if the Heat is 
confiderably increafed. 23 OA ORT 199.8 
_ 2. The Coppels, though extreamly old, and to 
Appearance very dry, like many other Bodies, being 
. neverthelefs expofed to.a ftrong Fire, exhale.a moift - 
‘Vapour, as we learn from chemical Diftillations: | 
But above all, the Afhes of Wood do not eafily part 
with the Moifture they have once contracted, becaufe 
of the Salt from which they can hardly be intirely 
freed. Therefore, thofe-Coppels chiefly which are in 
. part compofed of Wood-afhes, muft previoufly be’ 
made thoroughly red-hot under the Muffle, without 
any Lead put into them, that all the Moifture may 
be diffipated This roafting is called in German 
Mbathnen, But if this is not done fufficiently, the 
Lead put too foon into the Fire, flings to the very 
Cieling of the Muffle, an’ innumerable Quantity of 
{mall Drops like Sparkles, with a gentle crackling - 
Noife, And as this Lead has in it a proportionable 
Quantity of Silver, it renders the Procefs uncertain. 
This emiffion of Sparkles, when perceived foon 

enough 
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enough by the Artificer, may indeed be at any Time 
prevented, by a large Coal that clofes the whole Ca- 
vity of the Coppel, when put upon it like a Tile: 
But, as fome Metal flies off when this Defect is firít 
obferved, and before it can be remedied, on tbis very 
Account, an exact: Affayer can never truft to fuch a 
Procefs; Befides, the Operation is alfo retarded by - 
this Remedy: For fcorified Lead, is often reduced - 
by the Phlogifton of the Coal ; wherefore this muft 
be removed fo foon as the Lead begins to reft. It 
alfo fometimes happens, when you neglect to heat the 
Coppel fufficiently, that the Lead continually quivers 
in the Coppel; fo that it never fettles; and thus 
changing its Place, it now and then is in Part thrown 
out of the Coppel... This Fault may be better pre- 
vented, by putting a larger Coal upon the Coppel, 
than the foregoing: Which proceeds from the Erup- 
tion of dry, fat Vapours. | 
3. Let the Fire be fomewhat gentler, in the Mid- 
dle of the Operation of coppelling; left fomething of 
the Silver fhould be carried away, by the too atte- 
nuated .Litharge, and by the Smoke. itfelf of the 
Lead: For in every dry, as well as moift' and too | 
turbulent Diffipation of the Volatiles, a Part ofa 
Body howfoever fixt, may at the fame time be hur- 
ried away. That degree of Fire is here fuflicient, 
by which Lead is changed into Litharge, and atte- 
- puated fo far as to be able to penetrate the Coppel. 
But when in the End of the Operation, the Lead is 
almoft all confumed, the Fire then muft be made 
very ftrong; left fomething of the Lead fhould re- 
main with the fmall Silver-Mafs: Whereby. the 
Weight becomes uncertain, and the Silver is rendered 
brittle. For Lead is deftroyed into a. fafficiently 
attenuated Litharge, by. a much leffer. Fire ^ than IS 
neceffary to melt pure Silver: And Lead acts here 
as a Menflruum, by which you obtain the melting of 
Silver in a weaker Fire: For this Realon, the more 
the Lead is confumed, the ftronger the Fire inuft be 
made, than the Quantity of Lead requilite to retain 
P 4 the 


418 OAT PUN NTC: I aen 
the Regulus in a State of Fulion, being once defici- 
ent, it may be compenfated by the Violence.of the | 
Fire: Which being neglected, the Regulus of the 
remaining Silver hardening too foon, a Part of the 
Lead: preferved from its Deftruétion by the Silver, 
remains joined toit. Such a refiduous Part of Lead 
adhering to the Silver, is called in German 2Bleye 
facit. - en GS BEA via ‘aie 

_ 4. The Operation of coppelling being done, the. 

_ Grain or Bead of Silver muft be taken out of the 
^ Fite with all Speed ; left growing cold, it fhould be: 
conglutinated to the Coppel by the Litharge: For 
otherwife, it can hardly be taken off, without Part 
ofthe Coppel adhering to it. "The Coppel may alfo 
be left a while, with its Bead under the Muffle, and 
this is better; that all the Litharge may retire into 
the Coppel: For then it is very eafily taken out. 
As for the reft, you may fee Part T. § 181. Coroll. 
The Operation of Coppelling being duly perfe&ed, 
the Bead of Silver will be full of {mall Cavities un- - 
derticath. 26h en s 1 ods ni ME 
| 5. By thefe two Proceffes (I. and Ii.) is com- 
pleated the docintaftick Examination of a fufible Ore, 
whereby it appears how much Silver may be fetched — 
. out of it with Benefit, by a metallurgical Operation: —— 

For both being joined, anfwer exactly to the great — 
Operations of Metallurgy. There are fome of thefe , 
Operations, which thofe that are well verfed in the 
Matter, can perform together, at once, and under 
the fame Muffle; provided one Veffel is no Impedi- 
ment to the other. At leaft the Coppel may be con- 
veniently heated, at one and the fame Time, and in 
. the fame Fire, while the Scorification is performedin »— 

the Teft, | bee EN 

.6. There is no Lead fold, but contains fome 
Silver: For itis not always,worth the Charges of fe- — 
parating it, Such a little Mafs of Silver moft com- 
monly is One or two Drachms in every Centner of 
Lead. Therefore, it occafions a very great Error, 
when it is left in the Coppel, and joins to the: Regu- 

: M à; Nr i. 
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dus feparated from the Ore after the Lead is confumed: © 


For which Reafon, this increafing of Silver is always 


— fubftracted by all accurate Afiayers. Therefore, a 


' confiderable Quantity of Lead is granulated at once 


for this Purpole, and well mixt by fifting: Then 
this granulated Metal alone, muft be tried in'a Cop- 
pel, in the fame Quantity ufed to make the Trial of 
Ores ;. that you may have feparately the Bead of Sil- 
ver ic contains.- For this, while the Regulus of Sil- 
ver, feparated from the Ore by the fame Kind of 
Lead, is weighing, is put into the other Scale which 
contains the Weight; to take away the Overplus of 
Weight, that was added to this Regulus, by the. 
fame Quantity of the Lead imployed for the Scorifi-. 


cation and Coppelling. But whenever a Granula- 


tion of new Lead is made, the determined Quantities 
of it commonly imployed for the trying of Ores, 
muft be as many Times tried in the Coppel; even 
though you knew, that the Lead had alfo been digged 
out of the fame Mine as the firft, and melted out of 
its Ore in the fame Manner. For while Lead is 
fmelted, Silver is not very equally diftributed through 
it: Which proceeds from many. Caufes, of which 


hereafter. | 


^. However, we muft alfo obferve in general, 
that all the additional Ingredients, which we ufe in 
fuch Operations, muft be tried, to know whether 
they let any Silver fall into the Regulus of Lead, and 
how much. For the Litbarge itfelf is fometimes 
loaded with Silver. Therefore, it is proper to try 
it itfelf in the Coppel, or the Glafs of Lead made 
out of it, before they are imployed. Copper, Iron, 
and other Metals, are feldom altogether deftitute of 
Silver: And though they contain fo little of it, that 
the Error proceeding therefrom is hardly fenfible,; 
neverthelefs, you muft beware of the minuteft Mi- 
itakes: For a great Number of them, though ever 
fo infignificant, conftitute, when collected together, 
an Error, which is not inconfiderable. 


PROCESS 


Earths (Part I, $ 334, 336, 338.) 


^h C RUNE v The ART of 
To precipitate with Lead by Scorification, Silver out of 

an \Ore that cannot be wafbed clean, and which is 
rendered: refractory, bya Mixture of unmetallick _ 


H E, Variety of thofe Things which render 
| Ores refractory’ require a different Manner of 
treating them. “But there are fome Ores rendered 
refractory, by a Mixture of an’ unmetallick: Earth, 
fome of which are, and fome are not’ feparable by 
wafhing. If they are not feparable, you muft pro- — 
ceed in the following Manner. | HOM EON C 


APPARATUS. 


1. Bruife the Ore into an impalpable Powder by — 
grinding in a Mortars; to a docimaftical Centner of 
it, add a like Quantity of Glafsof Lead (Part l.§ 54.) 
finely pulverized: For the more exactly both thefe — 
are mixt together, the more eafily the Scorification 
afterwards fucceeds. Put this Mixture, together 


_with twelve Centners of Lead, into the Teft, accord- 


ing tothe firft Procefs (N°. 2.) then put the Teft 
under the Muffle. . | 
2. Make firft under it a ftrong Fire, till the Lead 


. boils very well: When you fee it fo, diminifh the 


Violence of the Heat, according to the firft Procefs 
(N°. 3.) but keep it thus diminifhed a little longer. - 
Then, finally, increafe the Fire again to fuch De- 
gree, till you perceive the Signs of a Scorification — 
and perfect Fufion. See the whole Procefs J. . Now, 
this Procefs lafts a little longer than the foregoing, 
and requires a greater Fire towatds the End. 

3. It fometimes happens, that a very refractory 
Ore cannot be fufficiently diffolved by Litharge; —. 
and that a Mafs which has the Clamminels of Pitch, 
{wims upon the Regulus, and upon the Scoria’s 
| j  . them- 


7 
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themfelves which are already fubdued in part : When 
youfee this, fhut the Ventsof the Furnace, to diminifh 
the Fire: Then gently touch this refractory Body, 
with a {mall Iron cold Hook, to which it will imme- 
diately ftick ; take it off foftly, not to lofe any Thing; 
pound it into a fine Powder, adding a little of Glafs 
of Lead; and put it again into the Teft, then con- 
tinue the Scorification, till it is brought to its Perfe- 
ction. But you muft always examine the Scoria of 
your refractory Ore; to fee whether there may not 
be fome Grains of the Regulus difperfed in it: For 
fometimes the Scoria’s that grow clammy, retain 
fomething of the Metal: Which if you fufpect, - 
pound the Scoria into a fine Duft, and thus the 
Grains of Metal will appear, if there are any left; 
‘becaufe they can never be pounded fine. 
4, Silver is feparated out of the Regulus by copel- 
ling (N°. 3), according to Procefs IL. But while 
you are weighing the Regulus of Silver obtained, 
you muft put into the oppofite Scale, the fimall Mafs 
of Silver, which has remained in the Coppel, out of 
the twelve Centners of the Lead employed, | (See 
Procefs II.) | 101-3305 Sk 


| The Ufe and Reafous of the Proce 


1. All Earths and Stones are refractory in the Fire: 
. For though fome of them melt naturally in the Fire, 
as thofe that are vitrificable do; neverthelefs, all 
the others, a very few excepted, melt much more 
difficultly than Metals, and never become fo thin in. 
the Fufion, as is required for the. fufficient, Precipi- - 
tation of a precious Metal. But Litharge itfelf does 
. not conveniently diflolve thefe refractory Matters by 
the Help of Fire alone, unlefs you add fome mecha- 
nical Mixture to them: For the very Moment the 
laid Litharge penetrates through the Interítices of the 
refractory Ore, and begins to diffolve it, a tenacious 
Mafs is produced, which hardly admits any further 
Dilution by the Litharge. You may fee it plain, if 
. you make Coloured Glaffts with metallick Calxs: If 
you 


9553. .— VIN TEEEOVE IAE NOS s 
you pour carlefly upon them à Calx that gives a Co- 
lour, you will never obtain that they may be equally 
died on every Side; even though you fhould torture 
them for whole Days together in a great Fire. Nay, 
Glaís'already made, can never be perfectly diluted,. : 
by only pouring Salts and Litharge upon it: Whefe- 
fore, you muft ufe the Artifice of Glafs-Makers, — 
who, in the making of the moft, perfect Glaffes, 
- «take great Care, before they put the Species of their 
Ingredients into the Fire, to have a Mechanical Mix- 
. ture proceed, or at leaft accede during the Fufion it- ~ 
felf: Which is done here.by pounding Glafs of Lead 
mixt with the Ore... But if you think that your 
'Glafs of Lead is not fufficiently fufible, you may add. 
to it Litharge melted firít, and then pounded into a 
fine Powder. » s Bru 
2. As this Scorification requires a longer and . 
greater Fire than the foregoing, and. as a greater 
Quantity of Litharge is moreover requifite, to fub- 
due the refractory Scoria; it is eafy to fee, why a 
much greater Quantity of Lead mult be ufed here, 
than in Procefs I. And though lefs Lead is often 
fufficient ; it is neverthelefs proper always to ufe 
. the greateft Quantity that can: be. neceffary; left, — 
for Inftance, it fhould be neceffary to try fo many 
Times the^Lead alone; to make it evident, how 
much Silver, the Lead, when alone, leaves (Proc. II. 
Ne. 5.) in the Coppel. Nor need you fear, left any 
Thing of the Silver may be taken away by the Lead; _ 


‘provided the Coppels be good, and the Coppelling. à 


duly put in Execution; for you can hardly colle& a n 
ponderable Quantity of Silver, out of the collected. 


Fume of the Lead, which rifes during the Coppel- — 


 ling,as well as outof the Litharge that is withdrawn. —— 
into EOD MOD LN Pe Dec de P— 
3. If it happens that thé Scoria grows clammy, 


and adheres to the Sides of the Veffel to fuch a De-- — 


‘gree, as that it can hardly be poured out, and this — 
retains fomething of the Regulas: Some, in this - 
Cafe, are ufed to add Coal-Duít, or the Caput Mor- — 
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tuum ok Aqua, Fortis, or of. Vitriol; and to pour it 
out foon after: But this is neceffary upon no Account, 
when an exact Mixture of Glafs of Lead is nade with 
the Ore, after. the Manner juft mentioned, and a 
proper Regimen of the Fire obferved. 


PROCESS.IV. 
Precipitation with Lead by Scorification, of Silver.out of 
qn Ore, rendered refratiory by Pyrites (Part I. 
$310, 3235342, 309.) ... 1. 
ovdi aD R adit US. 


^" Reak your Ore into a rough Powder, and 


| puta Centner of it into the Teft: Put upon 
this another ‘Teft, in the Manner of a Tile. Put it 
under the Muffle hardly red hot: Increafe the Fire 
by Degrees: There will always be a crackling : 
Which being ended, take away the upper-Teít; 


. - for when the Veffels have been red-hot about one Mi- 


nute, the Ore ceafes to fplit: Leave the Ore under 
the Muffle, till the Arfenick and Sulphur are for the - 
moft Part evaporated: Which you will know from 
the Ceffation of the vifible Smoak, of the Smell of 
Garlick, or the Acid. Then, take away the Teft, 
and leave it ina Place not too cold, that it may cool 


Hep wisi. onc ow | 


2. Pour out, without any Diffipation, the roafted 


. Ore, and with a Knife take away what is adherent to 


the Veffel: Pound it to a moft fubtil Powder, and 
erind*it together with an equal Weight of Glafs of 
‘Lead; and finally, fcority the whole collected Ore, in 


thefame T'eft wherein the roafting was made, unlefs it 


has contracted Chinks; as was deferibed in ( Prec, III.) 
The Ufe and Reafons of the Procefs. 
_ 1. Yellow Pyrites-Ores, contain a very great Quan- 


tity of Sulphur, even greater than is neceflary, to 
| faturate 


goon 7 Ide Art of 
faturate the "Metal that liés hidden in them. For 
which Reafon, this fuperfluous Sul phur diffipates in 
 amiddling Fire: But if it had been mixt with Lead, 
it would: have rendered it refra&orys nor' could it 
afterwards be diffipated. from it (Part I. $ 142.) 
without a confiderable Deftruction of the Lead. The 
white arfenical Pyrites, turn alfo a great Quantity 
of Lead into Glafs, on account of the Abundance of 
the Arfebick they contain, . For which Reafon, thefe- 
Ores muft be previoufly roafted, that the, Sulphur 
and Arfenick may be diffipated: Nor need you fear, 
left any Part of the Silver be carried away by the 
Arfenick : For when Arfenick is feparated from any | 
fixt Body, by a certain Degree of Fire; it carries 
nothing. of that ven) away with it (Part I. 3 74 
? 2 Bvery Pyrites has Iron for its Bafis: But iri is 
not only refractory ‘of its own Nature, but has*much 
ado to melt into a thin. Scoria. even with. the Glafs 
of Lead: j 
C31 N6aPa- Kid: to thefe is an destro Fist: is 
annexed i in great Plenty (Part 1. $ 316, 223.) to: 
every Pyrites. Therefore, after the Sulphur and Ar-" 
. fenick are diffipated, the only Thing remaining to 
be done, is; to ufe the Methods we have. defcribed 
in the third Procefs.. | 


. PROCESS V. 


Precipitation of Silver out of Iron, Wa Serifeetion, | 


1 v. ws 


APPARATUS 


I. UT one Centner of Iron reduced to Filings, - 
or to thin Lamina's, into a glafs Cucurbite 

cut off in the Middle, the Belly of which muft be, 
luted over; then pour upon itas much Oil of Vitriol, 
diluted in ‘about eight Times the fame Quantity of 

Water, as is required for the Diffolution of Iron: .— 


Put the Cucurbite again upon Hie Afhes or a warm 
| Bedv; 


a 


. 
E 
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- Bed of Sand; that the Diffolution may be made by 


a gentle Heat: This being perfect, put burning 
Coals under it, that the boiling Diffolution may 


thicken by Degrees ; till the remaining Mafs be in- 


tirely dry, of an afh-Colour, and hard: When you 
fee it fo, then urge the Fire, till the Veffel grows 
red-hot: Thus will the Oil of Vitriol be for the 
oreateft Part diflipated: But there will remain at 
the Bottom a pulverulent, : dark red Caput Mortuum, 
which muft be taken out of the Vefiel, without lofing 


any Thing of it. 


2. Divide this into two equal Parts, and grind. 
each of them feverally with a Centner of Glaís of 
Lead: Put any one of thefe Mixtures, together with 


. eight Centners of granulated Lead, into a T'eft, and 


* * 


. compleat the Scorification, in the Manner deícribed 


in the third Procefs. | 

3. Burn off the remaining Regulus’s feparately in 
two Coppels, according to the fecond Procefs, and 
weigh the remaining Beads of Silver: They will be 
both of equal Weight. Then fubftract the Silver 


. proceeding from the Lead added: And thus you 


will know, how much Silver may be fetched out of a 


. Centner of Iron. EA. 


Another Method. 


I. Put one Centner of comminuted Iron, and two 
Centners of crude Antimony, into a {mall Crucible, . 
and clofe it with a Tile, and then put it into a ftrong 
Fire, that it may melt: When it has been in a per- 
fect State of Fufion for five or eight Minutes, take 
it out, that it may cool. | 

2. Break the Crucible when grown cold: You 
will find Scoria’s at Top, and a Regulus underneath: 
Throw the firft away, and pound the Regulus to a 


fine Powder, and fcorify it with twelve Centners of 
Lead, upon a continual, though not over-firong 


Fire; till you fee the Lead quite covered with Sco- 
tia’s; Then pour it out into a Funnel; nor are you 
| » 


dh." 
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_ . g. Let the Coppelling be performed, as in the Íc- 
cond Procefs. . » . ers oM 


The Ufe and Reafons of the Procefs. ..: fum 


. 1, Tron, in. its metallick State, yields neither to. 
‘Lead nor to Glafs of Lead. But when it is.deftroyed - 
by the Privation of its Phlopifton, and difpofed for 
a Vitrification, it is.eafily diflolved by the Scoria or, 
the Glafs of Lead; and melts together with: it into a 
thinly fiuid black Glafs. . Hie therefore that attempts 
a Scorification, mult previoufly pound this Glafs very. 
fine, becaufe this, promotes very much. the. Diffipa., 
tion of the Phlogifton; which. is cafily obtained by: 
acid Spirits diffolving Tron, but moft pesfeétly. by 
Oil of. Vitriol : For this deprives Iron of Part. of its 
Phlogifton, during the Solution itfelf; As we, may 
fee from the inflammable Spirit that rufhes cut, and 
. is produced in the actual Solution not only of Iron, - 
_butvalfo of Copper and. Zink. The fame Comminu- 
tion and Deftruction-of Iron, is alfo performed with | 
Sulphur, if this is mixt with Filings of Iron, and - 
melted firft in;a clofe Teft by a gentle Heat; and 
finally burnt intirely in a ftronger Fire: But the Dif- © 
folution is never made fo perfect thus, as. by the firft 
Methods: For the Sulphur is much fooner burnt, be- 
fore it can fufficiently penetrate the Iron, Sulphur 
poured upon red-hot Filings, diffolves them indeed ; - 
but then it can hardly be taken out of the Veffels; - 
on which Account it is not rendered fo proper for a . 
Scorification, as by the firft Method, unlefs it be 
"beaten {mall and roafted a fecond Time: The. very - 
fame Operation is much better performed with a yel- — 
| rs - low, 
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low, fulphureous Pyrites, which hath been thoroughly 
proved to be deftitute of Silver; if it is ground to- 
gether with an equal Weight of Filings of Iron; and 
expofed to the Fire, in the fame Manner as-was faid 
about Sulphur. The Sulphur, however fixt in’ the : 
Pyrites, requires a great Fire to be expelled; and by 
Means of that Heat penetrates and diffolves the Body » 
of the Iron at the fame Time, till at Jatt, the Fire be- 
ing made ftill greater, it is intirely diffipated. But» 
this Method has the Inconveniency, that the Mafs of » 
the deftroyed Iron is greatly increafed, and rendered : 
more refractory by the unmetallick Earth of the Py- : 
rites: Wherefore the prefcribed Quantity of Lead, is. 
not fufficient in this Cafe; and twelve Cehtners mutt» 
bé added to each Part. © HUP Bal 

_ 2. Crude Antimony is the moft potent Menfiruum - 
of Iron, partly on Account of its reguline Subftance, 
and partly becaufe of the mineral Sulphur that con- 
flitutes about one quarter Part of it. ‘Therefore, a 
double Quantity of it, mixt with Filings of Iron, 
diffolves them foon, in a middling melting Fire; but 
then at the fame Time the Iron abforbs the Sulphur 
of the Antimony (Part I. § 147. Coroll. 3), and to- 
gether hinders the Sulphur from getting into the Sil- 
ver; becaufe Iron is a greater Friend to Sulphur 
(Ibid. Coroll 1): Therefore, Silver with one Part 
of Regulus of Antimony (which both diffolve each 
other alike) finks to the Bottom; and it is, as it 
were, wafhed clean of the Iron (Part I. $ 467.) by 
the faid reguline Part. Bur, that this Precipitation 
may fucceed perfectly, a pretty ftrong Fire is re- 
quired, and muft be continued for fome Time; and it 
would not be amifs, if alittle of the Iron fhould fe- 
 parate and turn intoa Regulus. Nor muft the Rega- 
dus be poured out into an fron-Cone, but muft be left 
in the Crucible, and-be taken out of it, by breaking 
it when grown cold: For fo fmall a Quantity oí 
Scoria, being too foon cooled, would eafily retain 
| fomething of the reguline Part together with the Sil- 
ver. Therefore, this Regulus muít be previoutly 
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fcorified with Lead: Becaute the Coppel cannot bear 
any Regulus of Antimony: For when this’ is joined ~ 
with Lead, it fplits the Coppels, and often ‘corrodes 
them to fuch a Degree, that the whole Infide‘of them 
{wells like a Spunge. Therefore, after the Scorifi- ^ 
cation, you muft have Regard to the Regulus alone, 
to. know whether its Brittlenefs and black’ Colour, © 
communicated to it by the Regw of Antimony, 
will require the Repetition of the Operation. But, — 
you are previoufly to examine, whether the Anti- 
mony contains Silver in it: Which may be done in- - 
tirely by the fame Method already defcribed relating 
to Silver. For the Regulus and Silver is precipi- 
tated out of crude Antimony by Iron, Copper, Lead, 
and Tin. | But, before this Examination’ is made, ' 
all thefe Metals muft be tried likewife, to know whe- _ 
ther any Silver remains of them after the Scorification 
and the Coppelling, and what Quantity. ^ "7": ^ 
48. As Iron is ot fuch Difpofition in its Ore, that 
it turns into Glafs, by means of Fire alone, on ac- 
count of its Want of a pure Phlogifton ; itis plaim - 
enough, why Iron-Ore is fit to be fcorified with Lead, 
without any previous Diffipation of its Phlogifton: 
Although it be the only Ore refractory to fuch a De- 
gree, as not to be brought without great Difficulty to 
a fufficient Degree of Fufion, unlefs it be joined to'a 
great Quantity of mineral Sulphur, or Arfenick, ~~ 

PORODICOE S MIU 
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«Separation of Silver from Copper, by coppelling. — 
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1. Y) Educe the Copper into Filings, or thin Plates, 
JR. which you muft cut into {mall Bits with a 
"Pair of Sheers: Weigh one Centner, or one Mark, 
of either; and fixteen times the Weight, with Re- - 
gard to the Copper, of granulated Lead: Put the. 
»Jatter with a Ladle into a large well-baked Coppel ; 
make a great Fire, and continue it fo, till the Lead 

" begins to fmoak well and boil: Then add the Cop- 
per 
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per wrapt up in a finall Paper, fo that it may be im- 
merfed into the, Middle of the boiling Lead: This 
preferves the Copper, which adheres to the Border, 
from being difficulty, or.even not diffolved at all. 

2. When all the Copper is diffolved, fupprefs the 
Fire, till 'you fee on the Surface of the juft-melted ^ 
Lead a Smoak wandering here and there, and the me- 
tallick Mafs not very high nor bright, but low, mo- 
derately white, and the Coppel brown, as far as it has” 
been penetrated by the Litharge. However, take 
Care that the Ebullition of the Lead does rot ceafe 
intirely : For it isa very good Indication of the Degree 
of the Fire. If you employ too great a Fire, you" 
will certainly lofe fome of your Silver; efpecially; 
if you are not provided’ with the beft Coppels. © 

3. When you fee the greateft Part of the Metal 
already confumed, increafe the Fire’ gradually, and’ 
make it pretty ftrong towards the End, that it may 
burn quite bright and clear. Then take ‘out the 
Coppel; and if, the Operation has been rightly made, 
you will find the Bead of Silver, if there was any in the 
Copper, quite bright, and furrounded with’ bright 
Scoria’s of a yellow Colour, in Form of Cryftals; 
The Coppel is always tinged with.a dark Colour. 
But if you perceive the Grains of Silver, either quite 
dark, or only the Surface of it tarnifhed with dark- 
coloured Scales; it is a Sign, that there is ftill a great 
Deal of Copper mixt with it: Which muft be attri- 
_ buted to the Defect of the Fire or of the Lead, or to 
the too late Immerfion of the Copper into the boilin 
Lead: For then, a confiderable Pate of the Lead be- 
ing confumed, the remaining Part has not the Power 
‘of confüming the Copper fufficiently. “But if all the 
Scoria is intirely vanifhed, you have ufed too great a 
. Fire in the Middle and towards the End of the Cop- 
.pelling: In which Cafe, you muft, for the greater 
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Curity, repeat the Procefs, ^: 
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The ule and rei of the Procefi. 


oe Among all EM and all the Minerals which 
are feparated from Gold and Silver by Lead, Copper 
is the only one that remains joined to the. refiduous 
Regulus of Lead after the Scorification, and is fit to, 
undergo the Coppelling: For the others either are not | 
at all received by Lead; or, if they are, it rejects and. 
deftroys them before the Scorification ; or, if they 
remain united with the Lead, they fplit and corrode 
the Coppels. The Coppels are alfo eafily fplit, ef- 
pecially the larger Ones, when you put Lead into them 
before they are quite red-hot. i: 

2. The Scoria which is produced during this Pro- 
ceís is indeed that common Litharge, which i is fold: . 
Itisa Texture of fmall {caly Lamina’s looking like 
Glimmer, and if you break it, it refifts like other Li- 
tharge, by acertain Toughnefs. |. 

3. There is no Metal but Copper alone, that melts 
together with Lead into one Mais, and dies the Cop- 

els with a blackifh Colour, Therefore, when you 
fee this, you may fafely sec tud that there i ls. Cop- 
per in the Lead, . Mn 
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PROCESS VIL. 3. Adidas 
Precipitation of Silver out ‘s Tin, by Sia. , 


APPARATUS. 


LJ * 


: I 
$^. J 


Ay D Ivide one e fingle Radon of Tin into, two 
ner equal Parts : Put each of. them into à fepa- 
rate.Teft, and add to each fixteen Centners of gra- 
nulated. Lead, and one of Copper: Put the whole - 
underthe Muffié, and make a. very ftrong Fire: le 
.. ‘Tin willbe calcined immediately, and fwim upon the 
pias (Part I. § 41.) 
22. Then diminifh the:Fire a little; till the Afhes ! 
‘of the Tin that fwim at Top, do no longer fparkle : 
When 
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When you fee this, add with a Ladle two Centners 
of Glas of Lead into each Teft; in fuch Manner, 
that it may be fpread wide, through the whole Sur- 
face of the rejected Calx. Thus the Calx of the Tin 
is fo much involved and penetrated by the Glafs of 
Lead, that at laft it changes its Form of a Powder, 
into the tenacious Form of Glafs. If you perceive 
this, increafe the Fire to its higheft Degree; ftir up 
the Scoria’s with a warm Poker, and when you have 
feen the Signs of a compleated Scorification, pour 
out the Mafs; and for the reft, obferve here the 
fame Things, which we prefcribed in the third Pro- 
cefs. | 
3. The Scoria's being feparated, put both Regu- 
.. Juss. into two Coppels well heated; and put into a 
third Coppel fixteen Centners of Lead, and one Cent- 
ner of the fame Copper which you have ufed for the 
Scorification (N° 1.) of Tin; that you may be able 
, to determine, how much Silver, Copper, and Lead, 
thefe Quantities contain, which muft be afterwards 
fubftracted ( Proc. II. N° 5). For if you negle& to 
. dothis, you cannot be fure of having feparated the 
- Silver from the Tin. Let the Regimen of the Fire 
_ be the fame during the Coppelling, as in the fixth 
. Procefs, But the other two firft Regulus’s, mult 
- weigh the fame in the Balance: If not, the Procets 
.' mulft be repeated. | 


Another Method. 


1. Reduce your Tin into thin Lamina’s or into 


Filings; or, if it is brittle, pound it to a fine Pow- 


der: Then put two half Centners of it into two fepa- 
rate Tefts; put them under the Muffle, and make a 
middling Fire, that they may turn to Afhes: Thea 
. fake out the Tefts: Mix with each Part of the Afhes 
. two Centners of Glafs of Lead, and then put each 
feparate. Mixture with twelve Centners of Lead into 
the fame Tefts, and perform the Scorification in the 
fame Manner as in the third Procels. But make the 


Q 2.5 Cop- 


y af i ay 
Baby. -ei*qdo3 bap: T. gei n 
pelling: Aic to. the fecond Bod And dh 
“will the’ Operation proceed | without Copper. | 
2, The Calcination, of Tin is more fpeedily - per- 
formed; af you put into the Teft half a Centner of 
"fin upon twelve Centners of Lead, and lay i it on the 
"fore-Part of the Muffle that is lefs: ‘hot: For then. the 
“Tin will be | perfectly calcined in à few Minutes. 
Then take out the Veffels; let them grow cold, that 
the Afhes may be colle&ed ; mix them with Glafs 
. of Lead, and, finally, fcorify t them u upon the fame Lead 
. and in the fame Tft, as before (N°. 8 


de Uf and | Mee of. the o Hiss. 


1. The firft Method by which the Scorification is 
. performed with Copper, is more fpeedy than the 
_ foregoing: But, on account of the Copper added, 
you muftnot only add an enormous Quantity of Lead, 

. becaufe Copper requires fixteen Times the Quantity 
_ of Lead to be deftroyed (fee the fixth Proceís), but 
you mutt befides examine alfo feparately ina Coppel, 

_ whether the Copper contains any. Silyer.. "The two 
. lat Methods are cleverer 5 but they can bardly: be 
_ perfectly executed in two Hours : Becaufe the Scoria 
of Tin, without adding Copper to it, is with great 
— Difficulty brought to the fame Degree of PSP 

as when ri is added. 


PROCESS VII. 


k ge 2 exatiine tbe Alay of Silver. itl pes Lr gr 
(rl CAN i : 1 ade Ing tw | [ 


4PPARATUS. 


| UB the Metal ‘upon the Touch: fon Vell. 
A wiped, and compare the Proof Needles; t to 
. knów nearly what the Proportion of the’ Mixture * 
and of Courfe how much Lead muft be added, 
confume all the Copper: But as the ‘Lead xccuy 
Or 
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or the confuming of the Copper, is not in a Quan- 
ty proportionable to that of the Copper, when 
his is mixt with Silver; we fhall here indicate the 
Scip to be added in every Cafe which was pre- 
fcribed by Erker; though fome others differ very 
much from him. "But we fhall take for our Exam- 
| plea Series of Needles, made according to the Mark 
divided into half- Ounces and Grains (Part I. $ 290). 


as Ounce. Sil. X Ounce. Copp. Marks of Lead tobe added. ' 


15i -—— $1 —— 4. 
15 ——— I = 6 
14 ——— 2 = 9 
126& 13 —4& 5— A RE IO 
t ime dpa 3i Py: sa 14. 
1—4—15—12— 16 


Every Body may eafily. reduce this Table to the 
"Needles made according to the Mark of the Avoir- 
dupoids, or that of Karats: Nor is it neceffary to 
' proportion the Quantities of Lead to be. added, fo 
far as one half- Centner. Sql: Y 
^. 2. a the mean Time, let the Metal to he tried 
"with the Needles, undergo the Operation of Cop- 
"pelling, together with the Quantity of Lead indi- 
“cated (N» 1), as in the fixth Procefs. | Only. you 
are to obferve concerning the Regimen of the Fire, 
that you muft make ic the gentler, as the Silver is 
allayed with a greater Quantity of Copper; and on - 
the contrary, the fmaller the Quantity of the Allay 
"ef Copper ‘is, the ftronger muft be the Fire to be 
ufed in the Operation. ^ As for the reft, all we 
have faid in the fixth Procefs doth likewife belong 
to this. | | d. ss 
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She Ue and Reafons of the Profis * 


“> 


* oar 


a. Pure Copper, in. whatfoever Quantity, is in- 
: tirely confumed by fixteen Times as much Lead. But 


"it is quite otherwife, when it is mixt with Silver :- 


-- For Copper is the more defended by the Silver, in 


Proportion as it is in leffer Quantity mixt with Sil- 


‘ver, and vice verfa. . For Inftance, half an Ounce of 


- Copper is confumed in the Coppel by fixteen half- 


Ounces of Lead : But if ane half-Ounce of Copper 
is confounded in the Fire,.with eight half-Ounces of 
Silver, fixteen half-Ounces-o£ Lead will never fuffice, 
to:deftroy the whole half-Ounce of Copper. Now, 
if you have found out by Experiment, the leat Quan- 
tity of Lead that is fufficient, and repeat the Expe- 
riment anew, with half.an Ounce of Copper mixt 


with fixteen half-Ounces of Silver; you willfee, that 
the fame Quantity of Lead; which in the firft- Cafe 
» had the Power of compleating the Purification of 


; the Silver, is by no means fufficient, to convert the 


^" whole Copper into Scoria; and that fome more Lead 


mult be added: and fo on. UNE WEILE 
75.2. Thence you may derive the Reafon why Silver 


cannot be 'intirely freed from all. Copper by copel- 


"Jing? Befides, you will never buy any Lead, that is 


altogether: void of Copper : For. you will find in no 
Place any Heap of the pureft Lead-Ores, that are not 


^ flightly mixt with Copper-Ore,: or Pyrites..]Now, the 
perfect Separation of fuch a fmall Quantity of Cop- 


per, which is indeed very difficult, would never re- 


"pay: the Charges of it; wherefore, it remains: in 
the Lead, after this is melted out of the Ore. There- 
^ fore, whatfoever Quantity of Lead you may ufe for 


the Purifying of Silver from Copper, there remains 
always fome minute Quantity of the Latter adherent 
to the Former: And as Copper is the more difi- 


| -cultly feparated from Silver by Lead, as the Propor- 


tion of the Copper with Regard to the Silver dimi- 
nifhes; for this Reafon, a greater Excefs of Lead 
is 
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is required with Regard to this refiduous Copper, 
than is neceflary, even in the Lead itfelf, with Re- 
gard to the Copper mixt to it. He therefore who 
attempts the moft' intimate Depuration of. Silver by 
-coppelling, muft previoufly render the Lead per- 
fectly pure from all Copper: of which hereafter, — 


PERO CES (Sin DR ao: 
- qo precipitate Silver out of its Ore, by coppelling alone. 
Of PPAR UL bolo. 


^g. Dp Ound one Centner of the Ores roaft it ( Proc. 

| IV. N°. I.); when roafted, beat it to a moft 
fubtil Powder; and, if it melts with Difficulty on 
the Fire, grind it together with one Centner of Li- - 
: tharge, which is not neceffary, when the Ore melts 
-eafily. ‘Then divide the Mixture, or the Powder of 
the Ore alone, into five or fix Parts,’ and wrap up 
every one of them feverally, in fuch Bits of Paper as 
can contain no more than this fmall Portion. 

2. Put a very large Coppel under the Muflle : 
~ Roaft it well firft, and then put into it fixteen Cent- 
ners of Leads: When the Lead begins to fmoak and 
boil, put upon it one of the’ faid (N*. 1.) Portions 
with the fmall Paper it was wrapt up in, 'and dimi- 
~ nifh the Fire immediately, in the fame Manner as if 

you would make a Scorification in a Tefty but in a 
leffer Space of Time. The {mall Paper, which:turns 
prefently to Athes, goes off of itfelf, and does not 

- fenfibly increafe the Mafs of the Scoria’s: The Ore 
proceeding therefrom, is caft on the Border, and turns 
to Scoria's very foon. Increafe the Fire again imme- 
diately, and at the fame Time put another Portion 
of the Ore into the Coppel, as was juft now. faid : 
The fame Effects will be produced. * Go on in the 
fame Manner, till all the Portions are thrown in, 
and confümed in the Lead.’ . Finally, deftroy the re- 
maining Lead with a ftronger Fire. 

3. The 
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058. The Silver that was in the Ore.and the Lead, 
will remain in the Coppel: If you take out of ic the 

‘Bead proceeding from the Lead, you will have the 

Weight of the Silver contained in the Ore. If the 

Ore employed was eafy to be melted, all the Scorta . 
vanifhes ;. but if it was refractory or not fufible, all 
the Scoria does not always go away ; but there re- 
mains now and then fomething of it in the Form 
of Duft.. A great many Ores and Metals may be 

‘tried in this Manner, except only fuch as fplit and 

corrode the Coppels: There are likewife fome of 

them, which, muft be previoufly prepared, in the 
fame Manner as is required, to render them fit for 

-going throngh a Scorification, See all the foregoing 
|Proceffes. — IN WoskW y» 


w 


1 


& i. 
Had 
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4. The Ore thrown at feveral Times upon Lead 
boiling in a Coppel, may be diflolved without the 
foregoing Scorification. But this is very far.from 
. having an equal Succefs with ali Kinds of Ores: For 
- there are Ores and Metals which refift. very much to 
their Diffolution by Litharge ; and which being onthis 
" Account thrown on the Border are not fufficiently 
. diffolved; becaufe the Litbarge fteals foon away into 
the Coppel. Neverthelefs, there.are fome others, 
| which. vanith intirely by this Method, except the 
; Silver and Gold that was contained in them... 
(02. A. previous Roafting is neceffary, firft, for. the 
- Reafons mentioned (Proc. IV. Uf. N°. 1.) and then 
-becaufe the Ore thrown upon boiling Lead, fhould ~ 
.not crackle and leap out: For, having once. paffcd 
. the Fire, it bears.the moft fudden Heat. "t 241 
3. Though this Method requires no previous Sco- 
_rification, you are not to conclude from thence, that - 
» it isthe fame with the Operation by which Merallur- 
. gifts feparate Silver froin its Ores: For in theíe Cafes 
-a Scorification is always previoufly made: Forwhich — 
! | ALCUN . ,Reaton. 
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Reafon thefe two Operations are not always attended 
with the fame Effects... ! 


Eh A a Oi pe ei vp 
The purifying of Silver by Lead, in a large Tept, by the 
ER ILAP T : Blaft of. Bellows. — 2 


APPARATUS 


1. Py UT into a large Teft made in an earthen Pot 
(Part 1. Plat. 1; Fig. Il.) and dried before- 

hand in a warm Place, réd burning Coals, till it is 
- thoroughly dry, and quite burning hot. ‘Then make 
' a Holein the Hearth of the Smith's Forge, fit to re- 
" ceive the Pot with its Teft, and fill it with Afhes, to 
- fuch a Height as that the Border of the Teft put into 
'""atmay be as high as the Hearth of the Forge. Place 
the Pot in a horizontal Situation, and fill the Space 
between the Teft and the Cavity of the Hole, with 
- .Afhes well preffed down, left they fhould be eafily 
blown away. Then difpofe the Nofel of the Bel- 
'' lows in fuch a Manner, that, blowing obliquely down- 
wards, it may play ftrongly upon the Cavity of the 
Teft: And this you will know to be well done, if 
the Wind ‘procceding from thence, diffipates the 


'- Afhes fallen into the Teít.. re 
' 2. Put into the hollow of the Teft, fo much Straw, 
~ Paper, Linen, or worn-out Cloth, asis neceffary to hin- 
der the Surface of it from being damaged by the Silver 
to be putinto it; Put your Silverthereupon, and cover 
- it well all over with red burning Coals: Then excite 
. the Fire with the Bellows, till the Silver melts: This 
done, remove towards the Border the Coals hitherto 
‘kept in the Middle of the Teft. Add next fome 


.- new Wood and Coals, efpecial ly towards the Bellows ; 


and place the Coals all/round in plenty, provided 
they donot intercept the Sight of the Mafs in Fufion: 
And, mean while, continue to make a ftrong Fire 
with the Blàt of the Bellows. © : 

" | | 3. Then 


.¢3-; T hen add, at feveral Times fome Lead reduced 
‘into {mall Globules of a determined ‘Weight: The 
fame Phenomena will appear, that were’ mentioned 
(Proc. II). Ge on.with adding fome Lead, and then 
diminifh the Fire a little, which muft not be greater 
. than is neceffary to keep the Silver, in: Fufion; Conti- 
nue thus, “till the Silver is rendered: quite “pure : 
Which may be gueffed nearly, from the Examination 
previoufly made; of its.Purity or Impurity, by the 
Needle or by a docimaftical Trial; and from the al- ^ 
ready-confumed Quantity.of Lead, that was judged 
.neceffary. for the, Purifying of it. , However, you 
will: be more fure of this; if; the Lead being con- 
domed, you thruft a moift Iron- Wire into the melted 
..Silverg and look: upon what adheres to it, the Inftant 
. it is fetched out, to. fee whether it is become yellow, 
or white, polifhed, and malleable: If. not, more 
Lead muft..be,added.. The. melted Silver mutt be 
. fürred fometimes with a crooked Iron (Part I. Plat. 
IV. Fig. IX),-towardsthe End; that the Lead, pof- 
_ fibly ,adhering underneath, may be intirely .con- 
fumed... | j aU T0. VET Tate 
4. "The Operation, being. fihifhed, “pour Water, 


Hr ^ Drop by Drop, or with a fmall Stream, upon the 


melted Mafs; that the Silver may grow folid. When 

itis fo, take it out of the Teft with a Wedge, rub . 
_offall the Filth and Afhes adherent to it, witha Brafs- 
. Bruíh. made of fmall Braís Wires collected into a 

. Amall Bundle, . pouring in the mean Time.conftantly 

. fome Water upon the Silver, Leap CODHRICO 


The Ufe and Reafons of the Procefs, u 


X. Lake Care in this Procefs, that the Fire be not _ 
continued too ftrong: For by that Means the Tefts. 
grow. foft, and a great Deal of the Silver is loft, 
For the fame Purpofe, the Teft muft be put into the 
Fit, and furrounded on a] Sides with Afhes; whereby 
you hinder at the fame Time the Pot that contains 
the Tett, from fplitting and faling down, and all the 

wu , 4 Ba? fd bbe A ITE | Silver , 
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Silver from being fpilled, if the-Teft fhould at the 
. fame Time contract a large Crack. 
«2» If you add the Lead at feveral Times, the puri- 
' fying of the Silver may be peformed, with à mach 
lefs Quantity of it, than that indicated in the eighth 
Procefs, Howeyer, though, in this:Operation, the 
Silver be found pure at Top; neverthelefs; Part of 
thé Lead, which is heavier; commonly: hides itfe!f. 
underneath (Proc, 11. Uf N*. 3), unlefs: the Mafs in 
Fufion be now and. then ftirred with a Piece of Iron, 
towards the End. .. But the fame Inconvenience may 
be. prevented in the fmall Tefts-or Coppels, if you 
{trike thefe little Veffels with: an Jron- Wire; while 
the Silver is ftill in Fufion, that this being melted may. 
be fhaken. . Whence it plainly appears, that Silver. 
and Lead mixt only by Fire, are nor fo well mixtto — 
each other, as that a perfectly proportionable Quan- 
tity of both may be found in any, Part of the. Mix- 
ture whatever: Which, being either unknown to or 
neglected by Artificers, deceives them very often. 

3. By this Method, a confiderable Quantity of 

Silver may be purified’ at one and the fame Time : 
But if a yery, refra&tory. Scoria is produced, for In- 
ftance by a Mixtute of Tin, it muft now and then be 
füunk-.to the Bottony witha “Poker, that the Silver 
may. be wathed, off. from it: .And. thus caft on the 
Border of the 'T'eft. But it is proper afterwards to 
. examine füch;a Scoria, to fee whether it has not car- 
tied away with it, a Quantity of Silver deferving the 
_ Charges of a Separation. 5.55 jo - 
» 4.. The Lead may again be. reduced. out of the 
Tefts employed in this Operation; nay, this Lead 
is not even without fome. Silver. efpecially if the 
Lefts were not.good,. or the Operations not exactly 
miade:;But then it will be proper again to. ufe the 
fame Lead for a like Operation; that the Silver may 
at laft be feparated from it. : 


P^R^O- 
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The ee of. Silver in a large Er 2 m de 
Muffe. : 1 


APPARATUS 


UT the Tin inclofed i in dh lion: Rig (Part L À 
Plat. Y. Fig. Vill), into the Furnace repres 
(eise (Part Y. Plat. IV), as you may very well'uh-" 
derftand, from the feveral Figures of the Furnace: 
and from. the Defcription given of them. When 
the Teft has been red-hot in a ftrong Fire for about! 
half an Hour; put into it the Silver wraptup in Bits’ 
of Cloth or of Paper, and divided into feveral Por«: 
tions: Fill the Orifice of the Furnace with red bürn- 
ing Coals, which muft be kindled with a Pair of hand-: 
Bellows, till the Silver is in Fufion. ^" ^ c 
2. This done add fome Lead; diminifh "T" Fire a 
little: And do the reft as has been Aes in "om 
Prep Procefs. - 5 E 
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She Uf and Reafons of the Proc TAL - 
hy "The purifying of Silv is made in a vivi 
neater Manner, by this Method than by the forego- 
ing: And as ‘the Regimen of the Fire may be obferved 
here with great Exa&nefs, fo the Silver is purified 
with a lefs confiderable Lofs: For which’ Reafon'it 
“is always preferred to the foregoing, when you areto _ 
purify. Silver mixt-with a great Deal of Copper: : But 
it is a very long Operation. ^ — bo MN 
2. When you are to purify only a T. Ones ef ^ 
one fingle Mark of Silver; you may put fuch’a fmall 
“Apparatus into the. docimaftical Hin a I. "i = 
Pig. I.) Furnace, - 


PRO 
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PROCESS XII 


A Method to fele&t. Specimens out of Metals that have 
been refined, as well as out of thofe that are melted 
together with Sulphur aud. Arfenick,, ibat there may 
be the fame Proportion of the Mixtures in the latter, - 
as there is in ihe former. 


7. E have, in the foregoing Procefs, explained in 

M. what Manner Silver, together with the Gold 
that lies hidden therein, may be feparated from fo- 
reign. Bodies : But you cannot conclude otherwife 
than hypothetically from thefe Procefles, how much 
Silver and Gold may. be fetched, out. of a greater 
Quantity of the fame Matter, from which you have 
taken your Specimen for the docimaftical Trial : For 
Inftance, whether there is the fame Proportion of In- 
gredients in, a feparate Specimen, as in the whole 
Mafs to be tried, . But fuch an equal Union is not 
always met with, in pure Metals confounded - toge- 
ther by the Fire: Which we have feen plainly 
(Proc. X... Uf. Ne. 2); where Silver, melted with 
- Lead, and left to itfelf, was not evenly diffolved by — 
the lead, but the fame Portion of the Mixture con- - 
tained: more. Silver at Top, and lefs underneath, and 
Lead in an inverted Proportion. . The fame Thing 
'happens likewife with Gold and Iead, and with Cop- 
‘per and Lead : Unlefs you have Recourfe to fome 
' :other manual Operation befides the Fire, in order to 
-obtain.a more perfect Mixture:  Befides, it alfo de- 
pends much from the greater or lefs Degree of the 
Fire ; which may increafe, diminifh, or totally dif- 
turb, the Action of the Menfirua, Nay, the. Mix- 
‘ture of fome Metals, for Inftance of Gold, Silver, 
and Copper, which eafily diffolve each other,equally, 
is fo much troubled by the Addition of fome other 
Metal, for Inítance of Lead; that an equal Pro- 
"portion of the Metals is no longer preferved in every 
Part of the Mafs: For Gold and Silver, yielding 


more 
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more to Lead th Hd to Copper, fink to. E. Bion m 


Company with it; fo that the. Mixturelis much richer 
in Gald, Silver, | and Lead there, than in the Middle, 
and at the upper Surface. Butif Sulphur and Arfe- 
nick are joined. to the Mixtures of Metals, they can- 

not but make a great Alteration there :. For as they - 
both diffolve one Metal more greedily than another; 
they not only render the Mixture inequal, but fome- 
times deftroy it intirely : 'So that. a Metal diffolved - 
by them, becoming lighter, it fwims at Top likey 
 Scoria's, while the other Part of the Mixture hips 

towards M Bottom, by its Gravity. Yau? 


APPARATUS 


1. When Ores Bedv melted, are collected i into 
brittle Regudus’s in the Beds of the Furnaces, you are 
to proceed i in the following Manner. » With a Ham- 
mer and a Wedge, feparate from the: Regulus two. 
Pieces of equal Weight, for Inftance of half an Ounces 
that is, one in the Middle of the upper: Surface, be- 
tween the Ceniner and the Circumference’; and «the 
other in the inferior Surface of the Regulus, burton 
the oppofite Side. Beat both to a fine Powder, of 

which weigh a Centner, and, as Sulphur, Arfenick; 
| Tron, and z a Portion of. unmetallick Earth are. not 
wanting therein, proceed according to Rroc. AV] 

But when you have a Mind to examine a greater 
"Number of ^ Regulus's, together in one and the fame 
. Trial, cut off Bits from each Rega/us, in the Manner 
‘mentioned::’ you need only take ‘Care, that the 
Weights of the Bits cut off be nearly proportioned 
to the Weights of the Regulus’s : Beat them all into a 
fine Powder, and do the: reft'as before, p | 

2. But, when you are to examine Regulus's that 
are not Büle.-: Bits muft likewife.be cut off, in the 


Manner juft (Ne. 1.). mentioned: But, when cut, and .. 


weighed exactly, you muft put them altogether into 
a new Crucible, well rubbed with Soap within; and 
melt them: When they are well melted, ftir them 
| 1 | immediately 


! 


AssaYING Metars, — 241 
immediately with a dry Stick half-burnt; that they 
may all be well mixt, together: Leave them: fo for 
about one Minute; then ftir them again for the laft 
Time, and throw into them a {mali Bit of Paper 
folded up, and rubbed with Wax or Tallow: And. 
while it bürns with a clear Flame, pour the who'e- 
Mafs at one Stream.into the-Moulds (Part I. Plat. V. 
Fig. X X), placed quite horizontal, and rubbed with 
Tallow; and let this grow cold of itfelf, together 
with the Mafs therein contained. But the Mafs ta- 
ken afterwards out of the Moulds, and commonly - 
called Ingot, asis alfo the Cone itfelf (Part I. $ 223), 
muft be fmooth, folid, and of an equal Thicknefs all 
round: Butif it appears rough, and the Infide of the. 
Crucible (as far as the Mafs has touched it during the 
melting and the pouring out) is feen covered with a 
metallick Skin, it is-a Sign that the Fire has been 
defe&ive:: And confequently an equal Mixture has 
not been obtained.  Befides, a Fire too great and 
‘continued toolong, produces a Scoria fometimes fo- 
lid, fometimes fpongy, full of Bubbles, covering the 
Mafs here and there when it has been poured out and 
cooled, orinfinuating itfelf deeper into it, while it is 
pouring out: If this be the Cafe, the Procefs muft. 
be repeated... If the Mafs is in» good Condition, 
fcour it well with Coal-Duft, and weigh it, to know 
how much of its Subítance hasbeen loft... 'l'hen cut 
off from it a Bit, in: the Place which is diftant one 
‘quarter Part of the Length of the whole Mafs from 
each Extremity, in fuch Manner however, that the 
Mafs may at the fame Time be divided by a'tranf- - 
verfal Se&ion. This done, fubftra& as much from 
‘the Centner or docimaftical Mark, as all the Speci- 
mens cut off from the Regulus's, and weighed toge- 
ther before the Fufion, have loft of their Weight: | 
‘Let the re go for an intire Centner or docimaftical 
Mark, and with a File make the Specimen, which 
| you have cut off from the Mafs of the Ingot, equal 
“to it. Flowever, take care not to fcrape off any 
"Thing from another Place, except from the two Sur- 

R faces : 


mM 


tha 


_ 4. There is almoft a greater Care required, in. the 
Choice of thefe Specimens, than in the Operation it- 


' felf, by which Gold and Silver are feparated from the. 


other Minerals, Great Errors may be committed, 
when an Ingot is to be melted out of the fmall Mafles. 
cut off, For Sulphur, Arfenick, Copper, Lead, 


and all the other Minerals, evaporate in Part, when 
the Fire 15 too flrong and two long kept, and partly 


, turn to Scoria's, while the more fixt Part of the Sil- 


ver and Gold remains: For this Reafon,.. the 
Proportion which ought to have been preferved in 


_ the remaining Ingot, 'it taken away: Whence it hap- 


fw 
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pens, that the Examination indicates a greater Quan- 
tity of Silver and Gold, than the Mixture out of. 
which the Specimens have been taken, does in Reality 
contain. But this may be avoided, if you fubftraét 
that Part, which the Specimens taken together have 
loft in the Fire, from the Centner or docimaftical 
.Mark : That the remaining Part may be taken for 
the whole : ‘Thus the Silver and Gold remaining after 
the Operation, will perfectly anfwer to the Quantity 
- contained in the whole Mafs of the Mixture. 

2, When Lead enters into the Mixture together 
with Copper, the Ingot ought never to be extin- - 
guifhed with Water: For the Copper growing cold 
on a fudden in Water, contra&ts, and repels the Lead 
ftill in Fufion towards the Outfide, and towards that 
Part of the Ingot which is immerfed the laft into the 
-Water. | Likewife, the Ingot is always richer in Sil- 
ver and Gold, in the Place where the Cone has been 
inclined towards the Horizon, than it is in the oppo- 
fite Extremity: Which. is efpecially true of thofe 
Mixtures, in which Lead and Copper enter together, 
The Reafon of this is felf-evident, from what has been 
faid at the Beginning of this Procefs. But the Copper 
muft be tried before it is roafted, to fee whether it 
contains Silver, or Gold: For after that, their Sepa- 
ration is hardly worth the Charges (Part I. $ 468, 


469.) : 
3. Old Utenfils and Coins may be very well tried, 
if previoufly granulated. For when the Boiling hap- 
pens to render them white, or when the Metal with 
_-which the Allay has been made, is not mixt in an 
even Manner, you are infallibly deceived. Now; 
_they are rendered white by all fuch Bodies, as corrode 
Copper the moift Way, and leave the Silver untouched. 
When fuch Silver is allay'd with Copper, you muft 
fürft wipe it very well, or make it flightly red ia the 
Fire; that the fat Filthinefs may be diffipated. Then 
put it into a Brafs-Kettle tinned over, and pour upon 
it enough of tartifh Small-Beer, or of Water, that the 
| | R2 2 . Silver 


. Silver may be intirely immerfed : Then throw into 
the Liquor a Quantity of Sea-Salt, and Tartar: Put 
the whole together upon the Fire, and make it boil: 
Thus will the Copper be eroded from the Surface in a 
few Hours, and the Silver remain alone, Therefore, 
though you had put the moft polifhed Lamina into 
_ the Fire, you will take it out quite deftitute of Bright- 
mefs, but of the whiteft Colour. Then wath it with 
Small-Beer, and rub the Surface of the Silver, with 
Brufhes made of thin Brafs- Wires. But if this Surface - 
is again rubbed with a fmooth Piece of Steel, it reco- 
vers its former Polifhing. It is here neceffary to 
know this deceitful Colour, not only when. you ufe 
the (Part I. $ 300.) Touch-ftone, but alfo in a doci- 
maftical Trial: For when the Specimen taken off 
from fuch Silver, is thin, or of a large Surface, it 
leaves more Silver in the Coppel, than if you cut — 
from that Silver a fmall Bit of the fame Weight, in a 
Place where a leffer Surface. has been contiguous to 
the corroding Solution. : | 
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The wofting (Part 1. § 337, 479.) of an Ore, ren- 
| dered diffwult to be melted, by Harths and Stones. 


APPARATUS 


JS REAK your Ore in an Iron-Mortar, to a 
^ D. Powder not very fine: Weigh twenty or 
thirty docimaftical Centners of it, in à large Balance: 


.Put.them into à wafhing Trough (Part 1. Plat. H. 


| Fig. X VL) pour fome Water upon them, that the 


Powser of the Ore may be thoroughly moift: Then: 
; have a Veffel full of. Water, the Diaméter of which 
mutt bea little larger than the Length of the Trough: 
Take the ‘Trough with your left-Hand, at the Top 
of the hinder-Part, and dip it horizontally into the 
. Water, and move it gently with your right-Hand, 
from the fore-Part of the Trough, which is lefs deep, © 
ita | s towards 


M 
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towards the hinder Part, which is deeper: Then take. 


‘out the Trough, and incline it a little on the fore- 


Part; that the Water may run out, and the heavier 
metallick Part remain at the Bottom: Repeat this - 
feveral Times over, till the Ore remains quite pure. 


~- 2. If the Ore is inherent to a very hard Stone 


hardly yielding to Iron, fuch as are Flints, and the 
other Stones of that Kind, or to a ponderous, cale 
careous, Spaad.like Stone; it muft firft be weighed, 
and then be made quite red-hot in a Crucible, and in 
this Condition be thrown into a Veffel full of cold 
Water, and after that be pounded very fine and 
wafhed very clean. 

3. When the Ore is wafhed, weigh it, and try 
one Centner of it: that is, according as the Nature 


of the Ore requires it. Thus you will eafily com- 


pute, how much Silver or Gold, you will be able to 
obtain from twenty Centners of Ore. . 


The Ufe and Reafons of tbe Procejs. 


1. From what has been juft faid, and from what 
was faid (Part I. $ 338) it appears, that every Ore 
will not bear wafhing; it fhews likewife what: kind 
of wafhing each Ore will require; and what Ores 


can be wafhed without a Preparation: Of this laft 


Kind are thofe which confift of folid pure Particles, 
and lie hidden ina foft fat kind of Earth, or in Sand, 
Thence, you likewife fee, in what Manner they mutt 
be previoufly pounded, or calcined (Compare Part 1. 
§ 337). By Calcination, you not only break Stones 


into Pieces with greater Facility, but Ores befides 


melt into folider Maffes, which moft commonly are. 


- fpecifically heavier, on account of the Sulphur and 
.Arfenick in a Manner difperfed through them. 


2. The Intention of wafhing is, to render the Ore 


“more tractable in the Fire; and to hinder the metal- |. — 


lick. Parts from being difficultly precipitated, or 
even totally detained by fo great a Mafs of Scoria’s, 
R 3 v and 


di ou. Ro "M 35 i LAS LS AUR 
^ ‘ » D 

M 

Ha" 


exe +e RS TOUR gf OO NN 
and that,a much greater Quantity of Ore may be. E 
fluxed in the fame Fire, and ih the fame Time. ^^ 
., 4: But the lighteft Powder wafhed off, muft fome- 
times be'tried: For it now and then happens, that 
the Water carries away a greater Quantity of Ore, 

_ than there remains of it in the Bottom of the Veffel: 
In which the moft experienced People are oftentimes: 
deceived, Nay, the Waters which run by Veins of 
Ores, commonly enough carry Part of them away,’ 
and after having dragged it a long Way together with 
them, at Jaft let it fall at the Bottom of the Channel. 
As for the reft, fee G. Agric. de re Met. Lib. VII. 


ra BROOMS US eq 
The purifying of Silver with Niire. 
APPARATUS, 


F^» Educe your Silver to Grains, or Plates; put 
iV them intoa Crucible: Addabout one.quarter ~ 
Part of the drieft Nitre pulverized. Put upon this 
Crucible another of a leffer Size, having at its Bot- 
iom a Flole about as.large asa Pea, in an inverted 
Situation, that the Border of it may be received into 
the Orifice of the other. Shut up the Joint of the | 
two Crucibles, with a Lute that may bear the Fire; 
‘And when this is dry, put the Crucibles in a wind- 
Furnace, and fürround them with Charcoals, to the. 
Height of the Bottom of the upper Crucible, and not | 
Farther! ol ! DOLCE 20 (UI TIE eO 
^2. Then light the Fire at Top, and increafe it 
till the Veffels are middling red-hot, Then with a 
Pair of Tongs take a burning Coal, and hold it at 
one Fingers: diftance direétly above the Hole at the 
bottom'of ‘the upper Crucible: If you fee a fudden k 
£lear Light produced near and about the Coal, toge- | 
ther with a crackling Noife, this fhews that the Fire 
has actually the requifite Degree of Strength: But if 
this either does not appear at all, or only very faintly,” 
Eres Pe eas x Y ] 2 AN , the z 
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- the Fire mult be increafed. If, on the contrary, you 
hear a violent Blaft of Air, coming forth with a loud 


crackling Noife, though you have not put the above- 
mentioned Coal at Top, the Fire is too violent, and 


. muft of courfe be dimioifhed.. Which being neg- 


lected, you will not only fuller a great. Lofs of Sil- 
ver; but large Veffels, charged with a great Quan- 
tity of Nitre, now and then burft afunder with Vio-. 
lence and Danger... | 

3. When this Phenomenon is over, increafe the Fire 
as much as is neceflary to make the Silver melt with- 
out any Addition: Take the Veffels out of the Fire: 
Break the under one, when it is grown cold: You 


"will find the Regulus of Silver at Bottom, and alka- 


line Scoria’s (commonly green) at Top. If the Sil- 
ver is not yet fufficiently purified, or too rigid ftill, 
put it into another Crucible, aud this thus open into 
a wind-Furnace, throw upon it a lite Nitre, and as 
foon as it melts, pour it into a Mould for Ingots: 
Thus it will be purified of every thing that's not. 
Gold. r^g | 


The Ufe and Reafons of the Procefi.. 


1. We have already confidered (Part I. $ 137, 
161.) the Aétion of Nitre upon Metals and Semi- 
Metals. ‘Therefore, if you operate ina due Manner, 
Silver is, by this Method, rendered perfectly pure 
and eafy to bebent. But if your Silver is very im- 
pure, a fmall Matter of it is deftroyed in this Opera- 
tion; which muft be afcribed to the {trong Detona- . 
tion of Nitre with other Metals, and to the Clammi- 
nefs of the Scoria's made by their Calxs. 

2. The Nitre in this Procefs feems partly to. be- 
come volatile, and partly to change intoa fixt Alkali, . 
fo very pure, that there remains not the leaft Foot- 
ftep of Nitre: For when you pour upon it Oi! of 
Vitriol, it does not in the leaft excite the unpleatant 
Smell of Aqua Fortis, which neverthelefs is commonly 


produced, when you prepare fixt Nitre in the nfual 


R 4 Man- 
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Manner: "The Reafon of this Diverfity is, that they 
do novimploy a Fire fufficiently ftrong, to confume 
or diffipate all-Sorts of Nitre;.- c5 00 os oo | 
— 2$. Silver thus purified for the firft’Time, . has ab 
ways in it a fmall Quantity of heterogeneous Metal: 
But if you melt it a fecond Time (N*. 2;) with Ni- - 

tre, and pour it out, the Moment it is in Fufion, you 
free it of that Refidue, and render it very eafy to be 
bent. But your Silver will not acquire fo great.à 
‘Degree of Purity and Pliantnefs, unlefs you pour it 
out the very Inftant it is in Fufion. «For the Nitre, 
when left too long in the Fire, diffipates, or changes: 

And when this happens, the: Metals calcined by. the 
Nitre, though in ever fo fmall a Quantity, are re- 
duced by the fat Exhalations of the Coals, and much - 
more ftill when the Coals themfelves fall into them: 
Nor is the refiduous alkaline Salt an Obftacle, but ra- 
thera Helptothis. Andas Gold, above'all, is ren- 
_ dered very rigid, or even quite brittle, by theleaft . 
Quantity of Tin, Regulus of Antimony, &. the 
Reaíon is plain, why unfkilful Artificers, try ten 
Times and more, to render Gold pliant by Means of 


Nitre, before they can obtain it. 

PR Oat) B Sasi Vt 
Precipitation of Silver out of the fame Bodies as were 
mentioned in the foregoing Proceffes by Scorification; 
an a Crucible. a3 ud 

HOP POHSRUOM PAT S oui 
L"qT1HE Body out of which you intend to preci- 
tw pitate Silver, muft be previoufly prepared for 

‘a Scorification with its proper Ingredients ; of which ' 


we have already fpoken in the foregoing Procefs; 


then in the fame Manner, and with the fame Quan- 
tity of granulated Lead, put it into a Crucible ftri&ly 
examined, ‘that it be intirej folid, not Ípeckled with 
black Spots; like the Scoria cf Iron; efpecially at «ts 
| inferior : 
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-. inferior Part, vand capable of containing three Times 


as much. ©: Add. befides Glafs-Gall and common Salt, 
both very dry, and enough that, when the whole is 
melted, the Salts may fwim at Top, at the Height of 
about half.an Inch. 9 | 

. 2. Put the Crucible thus loaded into a Wind-Fur- 
nace; fhut it clofe with.a Tile; put Coals round it, 
but not higher than the upper-Border of the Cruci- . 
ble: Then light them with burning Coals, and in- 
creafe the Fire till the whole melts very thin: Which 
will be done by a middling Fire, maintained always 
equal, and never greater; leave it thus for about one 
Quarter of an Hour, that the Scorification may be 
perfectly made: Take off the Tile,.and ftir the 
Mafs with. an Iron- Wire, and a little after pour it 


- out into the Mould. 


3. When the Regulus is cleaned from Scoria's, try 


itin a Teft by coppelling it. 


The Ufe and Reafons of the Procefs. 


1. The Scorification of any Ore whatever, or of 
any other Body fetched out of Ores, may indeed be 
made by this Apparatus, as well as in a Teft under 
the Muffle: But it ferves chiefly, to the End that a 
greater Quantity of Metal may fometimes be melted 
from it with Profit :: For you may put many common 


Pounds of it, at one fingle Time into the Crucible: 


But then you need not obferve the Proportion of Lead 
prefcribed in the foregoing Procefs, nay, a Quantity 
of Lead two or three Times lefs, is fufficient accord- 
ing to the different Qualities of the Object. But the 
Maís will certainly be fpilt, unlefs you chufe a very 
good Crucible. For there is no Vefiel charged with 
Litharge, that can bear a ftrong Fire having a 
Draught of Wind, without giving Way through it to 
theLiharge. | 7 7 

2. You add Glafs- Gall and common Salt, that they. 
may forward the Scorification, by {wimming at Top. 
For the refractory. Scoria. reje&ed by the. salsa 
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and adhering between this and the Salts that fwim 

at Top, 1s foon brought to a Flux; and the Precipita= 
tion of the Silver is thereby accelerated; "They alíoin 


é 


- 


a Manner hinder a fmall burning Coal, fallen into the: . 


Crucible, from fetting the Litharge a boiling, which. 
troubles the Operation. For the Litharge or Glafs 
of Lead, efpecially that which is made without 
any Addition, fo foon as the Phlogifton gets into it, 
raifes into a foamy Mafs, confifting of a Multitude 


of fmall Bubbles, very difficult to be confined, ‘unlefs — ' 


the Phlogifton be entirely confumed,and the Litharge- 

reduced to Lead, which fomeétimes rifes above the 

Border of the Veffel, : «ni fgeabeio aol 
PROCESS XVL.- 


Precipitation by Iron and Lead, of Silver out of a Mix- 
fure containing a great Deal of Sulphur. 


APPWRATUS/ 


H IS may be done in the fame Manner asin the. 


foregoing Procefs, but much better after the. 


Manner following. ' MENT 
1. If you do not know already, how much Silver . 
lies hidden in the Mixture, you muft, for that Pur- - 
pofe, make a Trial, according to the firít, the fe- 
cond, or the fourth Procefs. This done, let the - 
Mixture be melted in a Wind-Furnace on a middling - 
Fire, in a Crucible, having a Capacity two or three — 


Times larger. Then caft upon it at feveral Times, ~ 


Tron-Filings, not very rufty, and being one third - 


Part with regard to the Weight of the Silver: In the - 


mean Time increafe the Fire: When you fee the Iron- 


Filings quite diffolved by the Sulphur, and melted, . 


pour thereupon an equal Weight of granulated Lead 
with regard to the Silver, in fuch a Manner, however, 


that it may be difperfed all over the whole apparentSur- — 
face of the melted Mixture: Then fliritwith an Iron- 


Hook, that all thefe Things may be thoroughly mixt, .. 
| 2. Shut ^ 
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2. Shut the Crucible very clofe: Increafe the Fire 
fill more; and after having left it fo for about half —— 
a Quarter of an Hour; pour the Mafs out into a 
melting Cone, rubbed with Tallow, and warmed, 
or into an Iron-Mortar, prepared after the fame 
Manner. a ier 

. When it is grown cold, fhake the Matter out: 

You will find at "Top Scoria's to be taken off, and 
at Bottom a Regulus, that will have all the Silver in 
it, together. with the Lead, or at leaft with Part of 
it. The Regu/us may be coppelled in a Teft. - 
| 4. If you know that there is already the fame Quan- 
tity of Lead in the Mixture, it is not neceffary to add 
any granulated Lead; but rather to double the: 
Weight of the Iron-Filings. | 


Tbe Ufe and Reafons of the Procefs. 


1. All that was faid (Part 1. § 147. Coroll. 1, 4.) 
is very well and plain. But you muft add Lead to- 
- wards the End; that the Silver which is perhaps {till 
inherent in the Mixture, being quicker diffolved by. . 
the Lead, may be precipitated, and fink to the Bot- 
tom; or that the Sulphur may be intirely taken away | 
by the Lead (/. c), if it has not been thoroughly de- 
ftroyed by theIron. There are alfo fome other Me-_ 
tals, that have the fame Effect; but Lead is chofen 
in this Cafe, becaufe it is very conveniently feparated 
a fecond Time from the Silver: For there is always 
fomething of the precipitating Metal, that mixes with 
the Metal to be precipitated; the more fo, as the Se- 
paration is more exactly done: For who can fo exactly 
determine the Point of Saturation, and the Degree of 
the Fire? 

2. You muft not ufe Filings quite fpoiled with. 
Ruft: For they have no Virtue for abforbing the 
Sulphur. . — | 

3. The Crucibles, which have ferved to thefe Pro- 
ceffes, retain a little of the Silver, . efpecially if. they 
are rough at the Infide: For this Reafon,, the fame 
Crucible, fo long as' it remains intire, muft did 

erve 
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ferve for the fame Operation. But when it breaksto.- 
Pieces at laft, and the Bits are plunged into the boils 
ing Lead, all the Silver is feparated from it: Which 
Lead mutt ferve for the like Operations, as well as 
that which is reduced out of larger Tefts: Thus all - 
the precious Metal i is preferved. 


PRO c ESS XVIL : 
The cextradting of Sven: by Leniandlime 
A PAAR ATUS ts Bed 


Io ASH the Ores, Earths, Stones, fia Sai, 
in which Silver lies hidden in its metallick 
Form, according to Proc. XIII. When wafhed, in- — 
fufe them in very four Vinegar, in a wooden or Glafs- 
Veffel perfectly. clean: But about a tenth Part of | 
Allum muft be firft boiled and diffolved in this Vi- 
negar, that the wafhed Powder may be intirely co- 
vered over: Leave them thus for one or two Days 
and Nights. ' | 
^2. Decant the Vinegar, and wafh the agenda 
Powder in pure warm Water; till the Water be- 
comes quite infipid, when juft poured upon it: Dry. 
the Powder ;' put it into an Iron-Mortar; Then add - 
Mercuty four ‘Times the Quantity of the dried 
Powder, and with a wooden Peftle, ending in a large 
round Head, and adapted to the Infide of the Mortar 
by its Figure and Size, beat the whole, till you. fee | 
every little Part of the Powder rendered of à Dlackifh 
Colour by the minute Globules “of penult mixt 
to it. 

3. Then pour Water thereon, and continue the 
"Frituration for a While: becaufe you thus will wafh 
away the terreftrial Powder and the other heterogene- 
ous Bodies remaining, and becaufe all the Globules | 
of the Mercury, will by that Means be aggregated 
to the Silver and Gold. Pour out the turbid "Wa- | 
ter, and add fome frefh ; then My the whole i. 
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till all the remaining Powder be wafhed off at Jatt, 
Then dry the remaining Amalgama with a Spunge, 
and by a gentle Heat. 


The Ufe and Reafons of tbe Procefs. 


1. Amalgamation is chiefly ufed, when Silver lies 
hidden in its metallick Form in Stones, Earths, and 
Sand. But when it is in a State of Ore, the Bodies 
that concur with it to form the Ore, muft be difi- 
pated (Part I. $ 463): Otherwife; the Amalgama- 
tion would not fucceed. Therefore a previous Wafh- 
ing muft be made, that the other Bodies which can- 
not be diffolved by the Mercury, may be wafhed off 
as much as poffible: For, unlefs this be done, the 
Mercury cannot act freely upon the Silver: Nay, if 
the Wafhing is done afterwards, a great Deal of the. 
Mercury is wafhed off together with thefe heteroge- 
neous Bodies. For which Reafon, likewife, the Ore 

_is foak'd in Vinegar prepared with Allum, that the 
terreftrial dufty Bodies, or even the fat Ones, may 
-be wiped off the Surface of the Silver, As forthe - 
feft, fee Part 1.$ 65. «ad following. For this Reafon, 
_the Mercury fometimes refufes to diffolve the Silver : 
Which neverthelefs is corrected, if the Mercury is 
rubbed with common Saltand Water, and afterwards 
wafhed very clean, | | | 
_ 2. If you continue to grind the Amalgama with 
- Water, longer than till you fee no more Filth in it; 
the Water poured upon it will neverthelefs be always 
turbid, and you will lofe Part of your Amalgama. 

3. They make a particular kind of Mills, in which 

a great Quantity of Amalgamations are made, and 
which are well defcribed by G. Agricola, de re Met. 
Lib, VIII. | . | | 
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PROCESS XVII. 


The Separation of Silver frm the eats | 


4/ 


APPARATUS. 


1. S Pread a thin Leather upon a | wide cud: or 
Glafs-Veffel, very clean: Fold it up in the 
Form of a Bag, and pour the Amalgama into it: 
Then tie the Bag very ftrongly at Top, that the. 
empty. Spaces of. the Plaits may not give Paffage to 
any Part of the Mercury, This done, if you com- 
prefs the Bag by wringing it hard, the major Part of 
the Mercury will pafs through it, and run into the 
Veffel under it. If you can no ‘longer fqueeze any 
Thing out, open the Bag, and you will find in it a 
white Pafte, which fhall be the Silver and the Gold 
that were in the wafht Powder: But there’ rémains 
. about an equal Quantity of Mercury ftill mixt with 
them after the Squeezing. id 
2. Put the remaining Pafte into a Glafs "Réf ? 
and this into an Iron-Pot fall of Sand (Plat. We 
Fig. L): Apply to it a Recipient, in which there 
mutt be fuch a Quantity of Water, as that the Orifice 
of the Neck of the Retort may be immerfed into it: 
Nor is it neceffary to clofe the Joints with» Lute, 
Make under this a ftrong Fire, till you fee the. Mer- | 
cury applying itfelf by large Drops to the Neck of 
the Retort, and falling into the Water, with a hif- 
fing Noife: But if you heara Crackling in the Re-" 
tort, then diminifh the Fire a little; End ift at laft 
nothing more is diftilled by the great Fire, let the 
Retort. grow cool, then take it away, and fplit it 
with a Thread dipped i in Brimftone, which for this. 
. Purpofe muft be tied about the Middle of the Belly — 
of the Retort, and fet on Fire: Then in the Fire- 
with Borax run the remaining Metal into a Mafs. 
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T be Uje and Reafons of ibe Procefs. 


1. As Mercury requires a Fire three Times ftrong- 
ér, to be volatilized, than Water does; fo when it 
is refolved into Fumes, it coagulates immediately, if 
touched by Water ; nor are you to be apprehenfive left 
the leaft Quantity of it fhould evaporate in open Vef- 
fels, provided the Orifice of the diftillatory. Veffel is 
immerfed under the Water. You are only to take 
Care not to immerge it too deep: For in this Cafe, 
not only the. Neck of the Retort fplits eafily, but, 
when the. Degree of the Fire is very great .at firít, 
and afterwards lefs, the Water afcends through the 
Neck of the Retort, and falls into the Belly of it, 
which, on this-Account, fplits when it is hot; and thus 
the Operation is deftroyed. . But when the Neck of 
the Retort is not immerged, the Joints muft in this 
Cafe be clofed with Lute: But if you imploy then 
too great a Fire, the Veflels burft violently afunder, 
with fome Dahger, becaufe of the pernicious Fume. 
Befides, when your Fire is too ftrong, Part of the 
Silver eafily gets into the Recipient together with the 
Mercury... | 
_. 2. lf, for Want of an Apparatus for. Scorification 
and Coppelling, you have a Mind to indicate by this 
Method, the Quantity of Silver contáined in the Body 
wathed; in this Cafe, the whole Amalgama muft be 
 diftilled through the Retort; becaufe Part of the Sil- 
ver and gold gets through the Leather: Nay, there 
remains nothing at all of the Silver or Gold within 
the Leather, if you ufe too great a Quantity of Mer- 
cury, to extract a {mall Quantity of thefe Metals : 
. Unlefs the Mercury be faturated with them, by a like 
previous Procefs; and even then, you may be eafily 
riora as. to the Quantity and Quality of the 
. Metal, | | a" 
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| ‘render Silver very pure, by Precipitation eut of 
Aqua Fortis, with Spirit of Salt. ~~ 


APPARATUS. 


Y, V J HEN Silver has been coppelled, diffolve 
| "WW it with Agua Fortis, ina very clean Glafs- . 
Cucurbite: And if the Solution is the leaft in the 
World turbid, ftrain ic through a double filtring © 
Paper, into another clean: Glafs-Veffel. Pour into 
this Solution, by little and little, Spirit of Salt, or - 
Solution of common Salt, or Salt Ammoniack, 
enough to produce a perfect gua Regis (Part 1. 
$ 128. &.): The limpid Diffolution will im- 
mediately become milky: Let it reft for fome Hours, 
that the Silver extracted in Form of a white Powder, 
may all fink to the Bottom : Which is fooner effected, 
by pouring a great Quantity of pure Water upon the 
— Solution, if it be highly charged. This done, de- 
cant gently the Liquor at Top. But, you mutt pour 
upon the Calx adherent to the Bottom, frefh Water, 
or, what is ftill better, Phlegm of Spirit of Salt, or 
of Aqua Fortis; that all the Metal may be'extracted 
-outof it; For the Calx isno longer diffolved in Aqua 
Fortis, norin Spirit of Salt. Finally, let it boil at 
feveral Times in frefh Water, till the Calx and Wa- 
ter are at laft perfectly infipid. Shake them toge- 
‘ther, and pour them into a filtring Paper, that the 
Water may go through it; and then dry the 
(n tels AED Miles Bird fihi 
2. Put it into a Crucible, well rubbed on the In- 
fide with Soap, and cover it with about one Half of 
any fixt alkaline Salt, very dry, and beaten to a very 
fine Duft : Squeeze the Whole well with your Finger: 
Cover the Crucible with a Tile, and put it in a Wind- 
Furnace, and make at firft a middling Fire for a 
Quarter of an Hour, only to make the Vefiels grow. 
[ red- 
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red-hot; and then increafe it as much as is required 
for a perfect Fufion of the Silver and Salt. The Fu- 
fion being obtained, take out the Crucible, that the 
whole may cool of itfelf ; or pour it into an Ingot; 
the Silver fhall be reduced perfectly pure out of this 
Calx, | 

3. If this Silver-Calx (No. 1.) is expofed alone to 
the Fire, it melts fo foon as it grows red; and if you 
thenincreafethe Firealittle more, it vanifhes in Fume; 
when poured out quickly, it appears a Body of a light 
fearlet Colour, half-tranfparent, ponderous enough, 
and fo tenacious, that it is difficult to reduce it to 
Powder, and if you break it, it feems to be of a fibrous 
Texture within: Whence it is called Lune Cornua, 
on account of its refembling the Horns of Animals 
. on the Outfide, | 


The Ufe aud Reafons of the Procefs. 
_ 4. Silver is not to be diffolved the, moift Way in. 
Aqua Regis and Spirit of Salt; on the contrary, when 
it.is already diffolved in Aqua Fortis, you precipitate 
it thence with Spirit of Salt: But fo foon as this is 
done, a Solution of the Silver by the Acid of Agua 
Regis happens in the dry Way: For a confiderable | 
Quantity of qua Regis is joined to the.Calx of Silver 
precipitated to the Bottom; whence its Volatility 
depends... For this Reafon likewife, if you mix a 
little of Spirit of Salt to Spirit of Nitre, you eafily 
obtain the Separation of the former from the latter 
by Silver. See Part I. $ 122. , But the Copper 
whereof any fmall Quantity remains mixt with the 
Silver, in the Operation of coppelling, is not to be 
precipitated by Spirit of Salt: Therefore, when the 
other Metals are confumed in the Coppel, the metal- 
Jick Part. of this Calx is perfect and pure Silver. 
Gold. itfelf is alfo perfeétly feparated in the fame 
Manner, if the Agua Fortis it not quite faturated by 
the Silver, . | 
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a uuo 4 Spirits PN be pure, and "e Calx en 


fe&ly well wafhed : Otherwife you will not alyeays 
purity your Silver. 


3. This Lune Cornua, ey be: ien the diri | 


Way, that is, by whatever abforbs Aqua Regis with 
great Force. Therefore you fee this Property: in 
fine ‘Metals,’ for Inftance, in Lead, ‘Tin, and all the 
alkaline fixt Salts... But the Silver is fpoiled anew by 
the two former, and a great Quantity of it is deftroyed 
at the fame Time: Which may be:guefied from the 
thick Smoak, which is produced in a violent Reduc- 
| tion made after this Manner. | But all your Silver is 
preferved by a fixt Alkaly, provided ait uke a proper 
Courfe. 


E- 
ces 


4. If you pour into the fir Liquor remaining from — 


Mia Precipitation, and. decanted, a fixt alkaline Li- 
quor, or à volatile urinous concentrated Spirit, in 
fuch Quantity as fhall greatly exceed the'exact Point 
of Saturation: The Colour of both, which was hard- 


ly fenfible before, turns to a deep ipit; which muft 


be owing to the Prefence of Copper: For when this 


 . sina fall Quantity, it diflolves the moift Way in 


alkaline Salts, and then produces this Colour. » The 
downy whitifh Powder which ‘is produced during this 
Mixture, and at firft fwims like Flocks of Wool, 

and then finks to the Bottom, is. not Copper; but 
proceeds from the Earth, which is produced in every 
Regeneration of neutral Salts, and to which the fmall 
Quantity of BUS S which te Ape was in the gian is 


mixt, 
P R O Cil S S XX. | 
. Le extraé Gold out of its aes | 
pide d a AG a eR 
A io the Proceffes by which Silver is goto out. ho 


the Ores in which it lies hidden, andris fepa- 
rated 
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rated from foreign Bodies, from Proc. T. to XVII 
belong to this Article. For Gold, as well as Silver, 
is free from the Action. of Lead and Glafs of Lead, 
and fuftains the Coppel and the Teft, in which al] 
the other Bodies turn to Scoria's. Therefore, Gold 
mixt with Silver is collected in the very fame Procefs 
by which the faid Silver is feparated from its Ores: 
as we have already mentioned feveral Times, in the 
foregoing Chapters. Amalgamation itfelf is more 
proper to Gold than to Silver; that is, as they are 
both feparated from their Matrixs by this Operation : 
For there is no Metal, that is not more frequently 
met with in a State of Ore, than in its metallick 
State: But Gold is always found in a true metallick 
State ; unlefs its Quantity is many Times inferior to 
that of the Silver adherent together with it in the 
fame Matrix. But Gold, even in this Cafe, cannot 
always be faid to be in a State of Ore (See Pert I. 
$ 400). Now, a true metallick State is required for 
an Amalgamation; becaufe no Extra&ion can other- _ 
wife be made by Mercuiy. id V 
There is indeeda greát many Proceffes recommend- 
ed by feveral Artificers, for the extracting of Gold 
out of.its Matrix; and by which they’ fay that you 
will obtain more than by the ordinary Method : But 
they, forthe moft Part, are fo trifling and fo tedious 
in the Work, that they hardly deferve to be defcribed, 
fo far they are from being worthy-to be imitated. The 
 moft common of them are thofe, in which the Ore is - 
prepared by roafting; which muft not be always neg- 
lected; as it is fometimesaltogether neceffary. But to 
repeat it fo many Times over, to extinguifh the Ore 
after each roafting in Urine of Children, or in other 
Lies prepared in a particular Manner, then to fcorify: 
it firft in a Crucible with Lead and other Ingredients, 
and afterwards to put itin a Teft to fcorify ita fecond - 
Time, and fo on, is a Method as filly as it is toil- 
fome; ‘by which Gold is rather diffipated than it is 
collected. - 
Ed S2 We 
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s We have then nothing to do here concerning Gold, 
but to give the Methods by which Gold is feparated - 


from Silver, and thofe.by which it is feparated from 
the other. Metals: as far as thefe Methods differ from 
. thofe which we have already given, for the Separation 

of Silver from other Metals. | 


PARAQUGA2E;S/S XXL. 


To render Gold perfeily pure from Silver, by Aqua 
TUS j Regis. | SYLTNR 


APPARATUS. 


1. PIA HE Mixture of Gold and Silver, muft firft. 


be coppelled according to Proc. II. or VIII. 


with a fufficient Quantity of Lead, that the other - 


Metals may be feparated: In which a little more 
. Lead, is preferable to a leffer Quantity. Out of the 
remaining Regulus forge thin Plates; and whenever 
the Metal grows rigid under the Hammer, make it 
red-hot in a gentle pure Fire, whereby its Ductility 
will again be reftored. ‘St wd be 


them red-hot for the laft Time, and cut them into 
{mall Bits with a Pair of Sheers, and then keep them 
in.a watm Place, in a Cucurbite made of tranfparent 
Glafs, pouring upon them. a fufficient Quantity. of 


LU 


2. When the faid Plates are fufficiently thin, make 


the purelt dqua Regis, which muft be.ftrong enough, 


_ Inthe mean. Time, let the Orifice of the Cucurbite 
be fhut clofe with. a, Cornet of Paper, to _ prevent 


any Duft from falling in. 


z 


*,..g. Phe Difflolution being finifhed, pour out foftly | 


the fupernatant Fluid into a wide open Glafs-Veffel ; 


taking Care that the leaft Part of the Silver, adhe- 


rent to the Bottom in Form of a white Powder, does 
not gooutalongwithit. Pourupon this remaining Calx 
fome Phlegm of Spirit of Salt, and make it boil with 


it a while, that the refiduous Diffolution of Gold may - 


be wafhed off, and added to the firft by decanting. This 
; | - done, 


1 
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—. done, infpiffate the Liquors over a gentle Fire, till 


they are dry: Put what rémains into a Crucible, and 
cover it with Powder of Borax, melted before-hand 
with a little Nitre: Cover the Crucible clofe with a 
Tile ; and make the Melting firft with a gentle, and 
a little after with a great Fire. — Then. pour it into a 
Mould to have an Ingot. . 

The remaining Calx of Silver being wafhed | out 
of the Cucurbite, by pouring Water upon it, may in 
a wide Veffel be decanted, and being dried by Fire} 


may be melted in the fame Manner. 


The Ufe and Reafons of tbe Procefs. 


- z. All the Metals that are diffolved in Agua Regis, 
muft be confumed by Coppelling, before the Diffo- 


. Jution; left, being diffolved together with the Gold; 


and infpiffated, they be again confounded with it : 
But the fmall Quantity of Copper remaining after the 
Coppelling (Proc. VIII. Uf. N°. 2), being much 
divided by that Degree of Fire which puts Gold in 
Fufion, is deftroyed partly by itfelf, partly by the 


Nitre, and turns to Glafs, and is received by the 


Salts. | 
2. Gold may be precipitated quicker out of. its 
Diffolution, by a fixt or volatile Alkali: But the Calx 
proceeding therefrom, which is of a dark yellow Co- 
lour, being dried on a gentle Fire, becomes that kind 
of Gold called Aurum Fulminans,becaufe,whenthe Heat 
is not increafed too fuddenly, but only by Degrees, it 
decrepitates with great Violence, and with a thunder- 
ing Noife, and ícatters every Thing round it with 
füch a Force as was hitherto never obferved in any 
other Body. We fhall foon teach, how this ought 
to be reduced, or rather feparated from the Salts, 
which produce this thundering Noife together with it. 


obo ; TEN ThArRrT of. Tyr 
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PROCESS XXIL : 
«o feparate Gold from Silver with Aqua Fortis. 
VOIR A PPD RAT US Oa 


3. A S Aqua Fortis cannot corrode Silver off from 
ri Gold, unleis the former be three Times in 
greater Quantity than the latter (Part I. $ 472)5 
it is not every Mixture of Gold and Silver than can be 
feparated by Aqua Fortis. Let therefore the Mixture 
of the white Allay be purified in a Coppel from the 

other Metals, if there is any in it; and be tried with - 
the Needles (Part 1. $ 295). If the Allay of it is 
fuch, that it coritains fix Carats or lefs of Gold, and 


eighteen or more of Silver; you may reckon it fit to — 


make a Separation with 7gua Fortis: If not, you 


mult either add a fufücient Quantity of Silver by 
. melting together in the Fire, or make the Separation 


with Aqua Regis, according to the foregoing Pro- - 
cels. T "m AU 
2. Now, if the Mixture is fo allayed, as to admit 


. of the Action of Agua Fortis; reduce it to fmall 


Plates; put it into a fmal] Cucurbite, and pour upon 
it à double Quantity of Agua Fortis, of a proper - 
Strength, and tried, that the leaft Quantity of Silver 
may not be precipitated out of it( Part. I.$ 121, 122) 
then put it in a warm Place, with a proper Cover. 
If the Bubbles and red Smoak, which ate produced 
during the Diffolution, make you think that. the 
Silver is corroded, decant the Solution, while it is 
yet warm, into another Glafs-Veficl, and pour upon 
what remains freth qua ‘Fortis, but in Quantity 
twice as little as the firft Time: Expole it again to . 
the Fire, to make it boil; then decant it again watm, - 
and repeat this once more; then wath the Refidue 
with frefh Water; which will be your Gold, of a 
dark Colour, light, fpungy, and brittle, out of 
which the Silver is corroded. 

| * aay OW 
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3. You may pour it out, in the fame Manner as 
-. you have done the remaining Calx of Silver, in the 
_ foregoing Procefs (N°. 3). But the firft Diffolution, - 
being faturated, muft either be drawn off (Par; I. 
$ 125) to feparate from it the Silver, which will 
then be perfectly pure, or it mut be diluted with 
Water: Put into it very clean thin Copper Plates, 
and immediately the Silver will firft cover the Copper 
all over, under the Form of very thin and fmall 
Leaves, and then by. Degrees be precipitated to the 
Bottom, and the Solution, which was before deftitute 
of Colour, fhall be tinged with a greenifh azure Co- 
lour: Pour this together with the Calx into an edul- 
€orating Veffe] (Part 1. Plat. Il. Fig. XUI) and ex- 
pofe ita while toa Fire almoft ftrong enough to 
make it boil: Thus all the Silver will at laft be dif- 
engaged : Decant the Solution of Copper from the 
lighter Silver-Duft fubfiding, and pour upon it at fe- 
_-weral times Water, which muft boil till. it becomes 
- perfeétly infipid. Finally, Jet the dulcified Calx of the 
Silver be meletd together with Borax, firft by a gen- 
tle Heat, and then by a ftrong Fire. But this Sil- 
ver will not be perfe&ly free from Copper. 


‘The Ufe and Reafons of the Procefs. 


See on this Point ( Part I. $ 472. and the foregoing 
Procefs) and obferve moreover, that, unlefs you 
pour out the Solution of Silver warm, fome Cryttals 
of Silver will be produced, very difficult to be dif- 
folved, which furround the Remainder of the Gold 
in fach Manner, that the Silver, remaining to be cor- 
yoded off from the Gold: with recent qua Fortis, is: 
very difficult to be diffolved. | 


PR O- 


o» 
NM 


* 


Aqua Regis a | 
Bottom of the Veffel a fmall Quantity. of white Silver 
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‘The Silver remaining (Proc. XXI. Ne. °. 3+) retains fome: 
«thing of Gold in it, and the Gold remaining ee 
XXII. Novae) Jomething of Salver. | : 


APPARATUS. 


F the Bales which (Proc. XXI. N°. 23 yr remains 

under the Form of a white Calx, is diffolved in 
‘the pureft Aqua Fortis, there will. remain at Bottom 
‘a fmall Quantity of a Powder not diffolyed, and of a 
dark Colour; but the Part of it which ani As into a 
Regulus and proves to be Gold is extreamly {mall. 
2. If the Gold out of which Silver has been cor- 
roded by Agua Fortis (Proc. XXII. ) is diffolved in 
a cording to Proc. XXI, it leaves.at the 


Calx, which the Aqua Fortis had not corroded at 
the Gold, Baer 


The Ufe and Reafans of the tee 


T. ous Thing is plain in the two foregoing Pro- 
cefíes: But, the Aqua Fortis or Aqua Regis are more 
or lefs pure, and of a proper Strength, according as 
they are more or lefs frequently poured recent upon 
the Mixture, and left to act a due Time upon the 
remaining Metal with a fufficient Heat. In fhort, the 
greater or F leffer the Thicknéfs of the fmall, Plates. of 
Silver and Gold is, and their Surface rendered. more 
or lefs clean by the Fire; the more or lefs of the 
Metal, to be corroded by a proper corrofive Water, 
remains undiffolved in the Refidue of the Mixture. 

2. If, therefore, you would have either of thefe Me- 
tals perfectly pure; this muft be corroded off from 
the other by its AMenffruum: Gold, for Inftance, 
out of Silver by gua Regis, and Silver out of Gold 


"hy Aqua Fortis: But the Refidue of the corroded 


Body 
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Body remaining in the Mixture, commonly contti- 
tues Tiv or 4L, of the Refidue. 


m. PROCESS XXIV. 


To determine the Quantity of the remaining Silver which 
: Aqua Fortis /eaves.in Gold. ( 


HIS Procefs IS not effentially different. from 
Ao Pro. XXIL and XXIII. N^. 2, except 
that many Cautions muft be taken, and a perfect 
Knowledge of the Proportion of the Gold and Silver 
which conftitute the Mixture, is required in the 
foregoing, 


APP AR AT US, 


1. Take then of the pureft Gold prepared accord- 
ing to the foregoing Proc. N°. 2. or to the X XIft, 
and altogether void of Silver, one docimaftical Mark 
- divided into Carats; and divide this into two Parts 
perfeétly equal: Add to each of thefe Portions the 
. Triple, that is one Mark and a half of the pureft 
Silver (Proc. XXIII. N°. 2. or XXII. XIX). How- 
ever, that the Mafs may not be too great, you may 
take half. a Mark inftead of an whole one: Which 
mutt alfo be underftood of the Parts of the Mark. 
Put every one feparately into two Coppels well 
heated. Make a ftrong Fire, that they may be made 
red-hot: "Then with a Ladle pour upon them one 
Centner of granulated tried Lead, not containing any 
ponderable Quantity of Gold init. When the Lead 
has'been confumed in a bright Fire, leave it ftill for 
one or two Minutes: Thus you will prevent the re- 
maining of even the fmalleft Quantity of Lead 
(Proc. IL. Uf. N°. 3). 1f both Regu/us's are equipon- 
derous in the docimaflical Balance, the Operation 
hitherto has fucceeded right, which otherwife muft 
be repeated. 

2. According to thefe’ Rules, make. {mall thin 
Plates with an “Anyil and Hammer, both perfectly 

4. Ímooth 
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fmooth . and polithed left any Thing fhould be 
- {craped off. Mean while, the Metal muft be fre- 
quently made red-hot, under the Muffie, in a golden 
Difh put upon a Trivet (Part 1. Plat. I. Fig. XIV, 
XV); left any fmall Scales fhould go away (SUM 
thence, Roll thefe Plates fpirally, and after having 
made them red-hot again, put a fmall Plate of each 
Portion feverally into two {mall feparatory Cucur- 
bites (Part I. Plat. M. Fig. XI, XII) : Pour upon 
them fome of the beft tempered Aqua Fortis: Stop 
the Orifice of the Cucurbite with a Paper-Cornet, or 
rather put upon it a Piece of flat fmooth Glafs: Be- 
caule it is requifite that the elaftick Spirits fhould have 
a Vent left them. If the Solution goes on then but 
flowly, you may puta {mall burning Coal under the 
Trivet. As for the reft, perform the Diffolution ac- 
cording to Proc. XXII. 
| However, take Care, mean while, left the fmall 
Cucurbite be fhaken, whereby the fmall brittle Plates 
of the remaining Gold, which had hitherto preferved 
their Figure perfect, might break afunder, or any | 
Thing of this Subftance be rubbed off. Having then. 
decanted the Diffolution, invert the Cucurbites gent- 
ly, that the {mall Plate rolled up may fall foftly out 
of every one of them inta de golden Difh put under. 
neath, 

«3. Then fet the Difh upon its Trivet, and put it 
under the. docimaftical. Muffle, which Hutt not be 
warmer yet than your Hand can bear, and out of 
which all the Afhes, which may have fallen into it, 
muft have been blown firft with a Pair of Hand-Bel- 
lows: Increafe the Fire flowly, that the Difh may at 
. Jatt. grow moderately red-hot within a Quarter of an 
"Hour: This fmall Plate thus heated being rem 
cold, put it in a good Balance, to weigh it. . | 
^4. Then let the fmall Lamina of Gold, whichis in 
the other fmall Cucurbite, be roafted in the fame 
Manner, and put it in the other moveable Scale to 
compare it with the foregoing. They muft be both : . 


perfectly equiponderous: if not, you have commit- 
ted 
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ted a Miftakeé, and the Procefs muft be repeated. 
This done, put both Portions into one and the fame 
Scale, and weigh them; you willfind by the Dif- 
ference of the Weight (N°. 1.) that the Mark of Gold 
employed has been increafed one or to Grains, 
which proceeds from the Refidue of Silver which 
the Aqua Fortis could not extract. But if both Por- 
tions are lefs than the Mark employed, it is an infalli- 
ble Sign of a Defect, to be underftood from the 
three foregoing Proceffes. The Excefs of Weight 
proceéding from the Refidue of Silver, is called in 
German 3Binterbalt, and muft be noted exactly; that 


it may be fubftraéted from the Gold in the fubfequent 
-Quartation; that you may not believe that there 


was more Gold in the Mixture, than there is in 
reality. 


The Ufe and Reafons of the Proce/s. 


t. By the foregoing Procefs (N°. 1.) you cannot © 


. exa&tly determine, how much Silver’ remains in the 


Gold after the Separation by 4qua Fortis: For while 


the Gold is diffolved by Agua Regis, it is a difficult 


Matter perfectly to colle& the minute Duft of Silver, 


. to free it from the Acid of the Aqua Regis, and to . 


weigh it, without fome Part of it being diffipated. 
But if Gold, diffolved by Aqua Regis, is again fepa- 
rated from it by Infpiffation, Roafting, and Melt- 
ing, it always fuffers a Lofs fuch as muft be here con- 
fidered over and above. For this Reafon the Method 
already mentioned is chofen, to dete& this Increafe 
of Silver. | 
** 2, The melting of Gold with Silver, is made with 
greater Neatnefs and Perfe&ion with a little Lead in 
a Coppel, than'in a Crucible; nor is it then fo eafy 
to lofe any Thing of the Gold. Of this you will be 
fure, if, after the Coppelling, you weigh again the 
Regulus, which muft weigh four Marks: In this Cale 
likewife you do not beftow afterwards your Labour 
in 
I 
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in vain, when an Error has been committed in the 
Beginning. Nor do you lofe your Labour or Time, 


Af, after having made fmall Plates with the Mixture, | 


“you! examine again the faid Plates rolled up in a Pair 
of Scales: For then you not only are certain whether 
you have committed any Error; but you at the fame 
Time detect the Caufe of it. | ) 


(3. Take Care that your gua Fortis be not too 


much concentrated, and that the Diffolution be not 
made more impetuous than is proper, by an exceffive 
Heat, efpecially in the Beginning: For by fo doing 
it happens, that the Aqua Fortis, which corrodes the 
Silver out of the Interftices of the {mall Plates, dif- 
joins the Particles of the Gold by its elaftick Effer- 
vefcence, whence it is eafy to lofe Part of it. " Like- 


wife every moift Body, refolved into Fumes with - 


great Hurry, may fecretly carry away along’ with it 
Part of the inherent Body: Which is chiefly true 
with Regard to acid Spirits. Thence it is plain, 


‘that. Silver mixt with: Gold in much greater Quan- 


tity, may be corroded by Agua Fortis, and at the 
fame Time preferve the Figure which the Gold had 
before; if you know what proper Strength 4qua Portis 
ought to have. | IUE us 


^PROCESS.XXV. 


To inveftigate accurately tbe Allay of a Mixture of Gold 


. and Silver. . 


APPARATUS. 


i1 A Ccording to the Carat-Mark in little (Proc. 


XXIV. Ne. 1.) weigh of the Gold to be 

tried one half Mark; and after having found the 
Allay of it by proper Needles, put it into a Coppel 
with a fufficient. Quantity (Proc. VIII. Ne. 1.) of 
Lead: That the Copper mixt with it may be con- 
famed, If you have made the Coppelling in the End, 
with a Fire ftrong enough to diffipate all the Lead’ 
you 
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you will be able to detect, by Needles of the white 
Allay, the Allay of the: Refidue of Silver and 
Gold, with ‘ftill greater Accuracy, than at firft by the 
Needles of the mixt Allay. | If. you then weigh the 
remaining Regw/us, "you know -how much Copper 
there was inthe Mixture. ‘This Trial may be made 
previoufly, to know how much Silver mutt be added 
ftill, to prepare an Entrance for the Zgua Fortis into 
the Mixture. | 

- 9. Likewife, you muft, for the Examination of 
your Gold, feparate two Specimens, ftrictly obferving 


— the Cautions prefcribed (Proc. XII. N°. 1, 2), if the 


Circumftances require it. Let each of them weigh 


half a Mark: Put both feverally into two Coppels 


well heated, and perform the Coppelling with a fuffi- 
cient. Quantity of Lead. When there is a Corufca- 
tion, add one Centner more of granulated Lead, and 
fuch a Quantity -of the pureft Silver, as that it may, 
together with the Silver already found in the Mixture 
(N°. 1.) be threefold with regard to the Gold. We 


. fhallilluftrate this Matter with an Example. Let us 


-~ 


. it toefmall “Plates rolled up;'and diflolve it in the 


fuppofe, according to the Trial (N°. r.) that the half 
Mark has loft four Carats of its Weight in the Cop- 
pelling: Subftra& them from the half Mark : There 
will remain eight Carats, which conftitute the Gold 
and Silver alone: Let them be rubbed upon the 
"Fouch-ftone,- and. agree with the Needle of the 
white Allay, which is. marked with eighteen Carats 
of Gold, that is, in which one Part. of Silver is mixt 
with three Parts of Gold: You thence know, that 
there are in the remaining -Aegu/us of eight Carats, 
one quarter Part, that is, two Carats of Silver, and 
three Quarters; that is, fix Carats of Gold. As 
then there muft be three Times more Silver than Gold 
in the Mixture; add fixteen Carats of Silver, which, 
together with-the-two Carats already im the Mixture, 
make eighteen Carats. | , 

7-3. Moreover, melt the Mixture ia a Coppel, with 
the fame Cautions as in Proc. XXIV. then “reduce 


{ame 
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— fame. Aqua Fortis "n you have ufed in the foregoing 
Procefs;' then wafh off the Salts‘with Water, roait, 
and, after having compared the two Refidues in the 
Balance, weigh ‘together the Gold remaining from 


' , Eu 


the two half-Marks. . Thus you will have found out: 


with, Certainty, and to the very leaft Weight, the 
Quantity of the Gold, which at firft-you could but 
have gueffed with Uncertainty : Subftract from this 


Weight, as much as has been left of the Silverin the _ 


fame Quantity, according to Prec. X XIV. Let us 
then fuppofe in the prefent Cafe, that the two {mall 
Plates of Gold. remaining, weigh twelve Carats and 
fix Grains, and that the Refidue of the Silver, ac- 
cording to the foregoing Procefs, is two Grains in 
the whole Mark of Gold: Therefore, if. there re- 
mains a little more than: a half-Mark of Gold, you 
muft fubftract one fingle Grain; and there villi re 
main twelve Carats and five Grains. 


T. be Uje and Reafons d the Proc’ 


I. ey ye befides what has ea faid in des ab 
going Procefs, that you are not to employ any. other 
qua. Fortis, but that wherewith you have tried: the 
remaining Silver: For, fuppofing the : other. Opera- 
tions.to be the fame, the Difference of this Agua Fortis 
makes the Difference of the Refidue. - Therefore; 
~ you mutt repeat the foregoing Procefs as Paap: dins 
as aed ufe other gua Fortis. | | 
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1 be puipig of . Gold .by C'usnaiaHd (Part ie 
$ 459» 460.) 


APPARATUS. m 


HUSE fome Tiles, or Bricks, not Mire 


by an exceffive Fire, nor too much tempered 
oe Sand: The oldeft are the beft, Clean them well 
from 


as 
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from Lime and all other Filthinefs, pound them in 
an Iron-Mortar, and then fift them through a coarfe 
Sieve. Take four Parts of :this;Powder, and one 


— Part of Colcothar;not wafhed, and. of. common Salt, 


mix them together, the more the better, and grind 
them in the fame Manner, as if you would make 
Spirit of Salt. . Moiften thefe Powders with a little 
Water or Urine, fo as that. they may cohere when 
preffed between your Hands. 

2.. Take a clean earthen Veffel, quite found, fufi- 
ciently thick, not glazed, and of the requifite Size 
(Part 1. § 218), ftrew the Bottom of it with your 
moiftened (N&. 1.) Powder, or Cement, and diftri- 
bute this every. where with your Finger, prefling it 
down very gently, fo that the Thicknefs of the Ce- 
ment may be half an Inch all about. Put upon it 
Gold extended in thin Plates, not.thicker nor larger 
than a Golden Duckat, and rendered perfectly clean 
by making them a little red-hot in the Fire, fo that 
the Cement may be covered all over with them. ‘Then 
put a fecond Layer of Cement. alter the foregoing 
Manner; and likewifethe fame Plates of Gold upon 
this as before, till the Pot is full to half. an Inch. Dif-. 
tance from the Brim of it... Let this remaining Space 


be-filled up with Cements, then, at Jat. cover the 


Mouth of the Pot with a Tile, and ftop the Joints . 
clofe with Lute, left the Spirits forced out by the 
Fire fhould have the Liberty to get out. | 
3. Put this cementatory Pot, thus filled; into a 
Furnace in which fuch a Fire may.be kindled for fe- 
veral Hours, as that the Veffels put into it may be 
made red-hot in an equal Manner: Such is the Z/Pa- 
nor.deícribed. (Part 1. Plat. XV. Fig. Y), in which 
the Veffels may be placed under or without a Mufile ; 
in the Middle of the Coals, or in the firft Chamber. 
At firft, make a gentle Fire, and increafe it fuccef- 
fively, till the Pots grow middling red-hot, and -not 
more: For if you fhould ufe too great a Fire, your 
Gold would melt, and again be in Part fpoiled by 
the fame Things corroded off by the vere of uF 
ement, 


€ 
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Cement. When the Veffels have been red-hot for 
fixteen or twenty Hours, take away the Fire, that 
the whole may cool of itfelf. Y 3 

^4. This done, open:the Pots; take out the Ce+ 
ment, which muft be foftened by pouring Water up- 
on it, in cafe it fhould have hardened too much.‘ : If 
there has been any Silver in the Mixture, you muft 

referve the Cement, as it contains in it the Metal 
which has been corroded from the Gold. - After this,’ 
pour upon the Plates of Gold a little Water, to wath 
them clean, then make them boil in other Water, 
which you are to renew feveral T imes, till it is per- 
fe&ly infipid: For, there are faline' Spirits, that lie 
hidden in the Plates of Gold, together with the’ Me- 
gal corroded: by them. After that, try the Gold’ | 

_with the Touch-ftone, or, more furely ftill, by Quar-: 
tation, whether it has the Degree of Purity which 
you defire ; unlefs you already know it, from a Series’, 
of repeated Experiments. £d ien yd 

5. If your Gold is not yet fufficiently pure, cement 

it anew once or twice more. Workmen commonly 
add fome Salt-ammoniac to the foregoing Cement, 
that the other Metals may be the eafier corroded 
But in this Cafe; there muit be no Colcothar among’ 
the Ingredients, for it fometimes happens that Gold 
cannot be brought to a fufficient Degree of Purity, on 
account chiefly of the Copper which it is commonly 
mixt with. Di ed uen aa 


The Ufe and Reafons of the Proce/t. oec 


1. This Procefs fhews, that the Action of the Spis 
rit of common Salt is different, according to its: dif- 
ferent Purity, and the different Degrees of the Fire; 
 Likewife, if, inftead of common Salt, you employ. 
Nitre in the Cement, the Spirit: of it-being difen- 
gaged, confumes the Silver diftributed in the greateft 
Part of the Gold: Which Effect it could not^pro- — 
duce, even the moift Way, though it conftituted. 
two Thirds of the Mixture of Silver and Goldy. For. 
the 
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the reft (See Part 1.$ 152, &c.) However, Fire 
cannot diffipate any Thing of Silver diffolved in this 
Manner; though it acquires fuch a Degree of Vola- 
tility, efpecially through the Spirit of Salt: This 
feems to proceed from the Action of the Air's being 
prevented. — 

2. Salt Ammoniac may alfo be employed in the 
fecond Cement; though the Spirit of Salt is more 
eafily expelled out of it, even without any Addition: 
which is fhewed by the Liquid that precedes its Subli- 
mation. Befides, Salt Ammoniac itfelf has a very 
ftrong Power over the other Metals. But, as it is fo 
very dear, and the whole Bufinefs may be performed 
at laft with common Salt, Cements for this Reafon 
may be done without it.. The fame Thing muft be 
obferved of all the other Ingredients, which enter . 
into Cementations, befides thofe already mentioned. 
Obferve moreover, that, by a Variety of Additions, 
you fometimes communicate to Cements a ftony Con- 
fiftence, which cannot be conquered, and lofe pretty 
often Part of your Gold, or even change the acid 
Vapours to fuch a Degree, that they cannot exert 
their A&ion, or at leaft are of no Service at all; fo 
that you increafe your Charges much more than is 
neceflary. Thus fometimes they prefcribe feveral 
Proportions of Gem, Fountain, or Marine Salt, of 
Which the different Effe&s are a perfect Secret to me. 
The fame is true of the Bloodftone, the Crocus Mar- 
tis, the white Vitriol, the coftly Verdigreafe, the 
blew-Vitriol, the plumofe Allum, and the like; of 


_ which Kinds of odd Mixtures we have a Multitude 


prefcribed by feveral Authors, who have written of 
metallick Matters. | 
3, If you have a Mind to purify brittle Gold by 


Cementation, it muft be granulated, before you 


mix it with the Cement. But, as thefe Grains are not 


all made fo fine, as that the Vapours may penetrate 
them thoroughly, the Granulation muft be repeated 


as many Times, as they are to go through a new 
a Cemen- 


a , 
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Cementation *, But the Grains, after each Cenien-. 


tation, muft be feparated from the Cement, by. 


WA e i : : 

^ 4. If a much greater Quantity of other Metals is 
mixt with the Gold, it is not proper to feparate 
them by a Cementation; but in this Cafe, the Cop- 
pel and Precipitation by Fufion (Part I. $ 466.) mult 
be preferred. | 

' 5. As the Cement receives the Silver that was in 
the Gold, this may be reduced together with other 
the like Sweepings mixt with Gold and Silver. For 
this Purpofe, thofe "Things are melted at leaft with 
Lead. Oreor Litharge, and with the other Droffes of 
Lead, in the Manner defcribed (Part I. $ 240.) 
All the Silver and Gold is then received by the Lead, 
from which thefe precious Metals may afterwards be 
feparated by the Coppel. m 
' 6. There are other Cements befides thefe, which 
are called gradatory ; becaufe they give Gold, though 
already perfectly pure, a much deeper yellow Colour 
fhan it naturally has. But Copper, or at leaft the 


Bodies proceeding from it, and not yet intirely'de- — 


ftróyed, enter into all thefe Cements. For Inftance, 
the Filings of Copper ate calcined with Sulphur, and 
the Crocus proceeding therefrom, ferves inftead of 
Cement, either alone, or mixt with the common 
Ingredients of Cements; and the Gold cemented 
with it during twenty Hours is thereby ‘rendered 
more yellow. ‘The blue Vitriol has the fame Virtue. 
But Verdigreafe has it chiefly; and thefe Cements 
aré commonly fprinkled with the Solution: of Salt 
Ammoniac, ànd with Vinegar. But the Colour 


they give proceeds from the Copper which joins with | 
the Gold ; wherefore it is again diffipated by Lead, - 


"Antimony, and the ordinary Cements. Therefore, 

thefe Kinds of Cements, it feems, ought to be called 
- degradatory, rather than. gradatory, becaufe they in 
^. Reality render Gold impure. | "t 


* Unlefs flatting them with an Hammer upon an Anvil may | 


aníwer the fame Purpofe. 


PRO- 
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PROCESS XXVI. 


ipe Prasat and Purifying of Gold, by crude 
Antimony. 


APPARATUS. 


EFORE you come to the Procefs itfelf, aus 
muít previoufly know the Allay of. your 


' Gold : which you may try either with the Touch- 


Ítone, or with Agua Fortis (Proc. XXII): For it is 
not neceffary to try it by an exa& Quartation. But 
the Diverfity of the Allay of Gold demands a cer- 
tain Variety in the Way of proceeding. | If then the 


“Quantity of the Gold.in the Mixture is not leís 


than three Quarters, that is, eighteen Carats, the 
Mats muft be melted in a wind Furnace, and in the 
mean Time the Crucible be covered, to prevent Coals 
falling into it. "This done, put into itat feveral 
Times the double Quantity of crude Antimony pul- | 
verized ; in fuch Manner that fo foon as one of the 

Boastiors. put into it is melted, another be immediately 
Áupplied : Leave thefe Things melted 1n the Fire for 
dome Minutes more ;- then pour them into the melt- 


- JAng;Cone (Part I. Plat. MI. Fzg.. XTX.) which muft 


Mu 
Lr 


be warm ‘and rubbed with Tallow, and immediately 
ftrike with a Hammer the Floor on: which the Cone 
Atands ;,that the heavier Part freed from the Sul- 
phur may the fooner fink to the Bottom: Invert the 
Cone when grown cold, and ftrike it... The Body 
that was poured into üt ivi fall out,-and have at Bot- 
tom.a Regulus more. or lefs yellow, according as there 
was more or lefs Gold in the Mixture, This Regulus 
may, with a gentle ftriking, be feparated from the 
fulphureous Craft which is at Top. 

2. Immediately after this, melt on a leffer Fire the 
faid Regulus in the fame Crucible, if it is intire: 
When in Fufion, add to it the double Quantity of 
crude Antimony, and pour it out a little after. Se- 

Tl 2 parate 
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parate the Regulus from the Antimony at Top, ac- 
cording to IN». 1 : This you: may repeat even a third 
Time. tod. - 4 

3. Next, put this Regulus into: a thick Teft well 
conditioned : Place it before the Bellows, according 
to Procefs X, put Coals round it, and one or two 
Pieces of Wood upon them, and make a middling 
Fire, that is, fuch as is fufficient to melt the Regulus. — 
The reguline Part of the Antimony will vanifh in a 
thick Smoak: "Towards the End increafe the Fire 
more and more, and keep it fo, till the Fumes are 
over, and the Surface of the Gold of a green and neat 
Colour. If the Regulus is but in fmall Quantity, 
this Operation may be performed with a Pair of hand- 
Bellows. Melt the remaining Gold with Borax and 
Nitre, according to Proc. XXI. N*. 3; that, being 
freed of the fmall Quantity of Regulus of Antimony 
which may happen to remain, it may be rendered 
pliant: Which may be done ftill better by Cemen- 
tation, when there is Occafion. | 

4. But when the Gold is impure to an Allay: of 
eight Carats; it is not proper to perform the Preci- 
pitation by Antimony alone: But you muft add to 
the Antimony as many Times two Carats of common 
Sulphur, as the Allay of the Gold is fo many Carats 
lefs than eighteen. As for the Reft, let the Operation 
-be made as N*. t.  Likewife let the Regulus be 
melted twice or thrice more, with crude Antimony, . 
and the reguline Part of this, which was joined to - 

the Gold, be diffipated. "annih AST L sit 
|... &. The fulphureous Mafs fwimming at Top of the 
Regulus (N°. 1, 2, 4), and broken off from it, — 
contains all the Metal feparated from the Gold: 
Therefore it muft be kept, that you may feparate ; 
from it the Silver together with the fmall Quan- 
tity of Gold which has been carried away by it, ^ 


a 
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The Ufe and Reafons of tbe Procefs. 

1. Crude Antimony, befides its reguline Subftance, 
has init about one Part of common Sulphur, where- 
with the Regulus is joined. But this Sulphur dit-- 
folves with greater Efficacy the Silver and Copper 
wherewith the Gold is allayed; it abandons the Re- 
gulus (Part I. § 147. Coroll. 3) which finks gradu- 
ally to the Bottom, on account of its being heavier 
than thofe Metals which are diffolved by the Sulphur, 


_ and were mixt with the Gold before. But though 


the Gold itfelf does not admit this AGtion of the 
Sulphur; yet while the Silver and Copper are cor- 
roded by it, a confiderable Part of it divided into 


' minute Particles, is carried away at the fame Time, 


and will not go again to the Bottom, unlefs the 
Regulus itfelf, joining with it, fhould conftitute 
larger Particles, which are more quickly precipitated, 


- becaufe the Surface of Contact is dimini(hed; and fo 


melt into one Regu/us together with the Gold remain- 


ing at the Bottom of the Vefiel: Whence proceeds 
_ the pale yellow Colour of the Gold. S 


2. When the Regulus is feparated, it muft be 


melted again once or twice with frefh crude Anti- 


mony, that the remaining Silver and Copper may, be 
feparated from the Gold in the fame Manner. 
Whence it is plain, that the more Gold is allayed 


— with Silver and Copper, the greater Quantity of the 


Regulus of Antimony is precipitated, and joined 


. with the Gold; and onthe contrary. Thence again, 


' the Reafon is plain, why the Separation of Gold from 


- Silver and Copper is not performed as well as could be 


wifhed with the Sulphur alone? Nor is it lefs evident 
thence, that the Separation of Gold from Silver and 
Copper muft be attributed chiefly to the Sulphur of 

Antimony. | | 
3. The Regulus of Antimony, which becomes vo- 
latile by a middling Fire, is eafily diffipated from 
the moft fixt Gold, by the Blaft of the Bellows ; 
but you lofe fomething of your Gold, when you 1n- 
creafe the Fire too foon, and too much. Nor is it 
yet eafy, by this Means, to bring Gold to a perfect 
123 Du&ility, 


T 
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Du&ility, unlefs it is afterwards melted with Nitre . 


_and Borax (Proc. XXD, or intirely corroded by the — 
Cement which remained from the Antimony. ae 
4, As then the Sulphur of Antimony takes away 
the menftrual Force between the Gold, and Copper, 
and.the Silver; and the reguline Part does but help. 
the Precipitation; ; it is eafy to find out, why it ig not. 
proper to precipitate Gold from the ‘other Metals 
‘with only Antimony, and that fome more Sulphur 
muft ftill be added. For unlefs this be done, a 
greater Quantity of crude Antimony is required, fot 
the fupplying of a fufficient Quantity of Sulphur: 
But then in this Cafe fo much Regulus is precipi- 
tated out of ity and joined to the Gold, that you 
cannot diff iffipate it without Lofs of your Time, La- 
bour, and Gold: For this Regulus is very rapacious, 

nor does it altogether {pare your Gold. 
^ §. Such Gold, that is well purified by crude An- 
Ss aicmy, is indeed fo pure, that being compared 
with the pureft Gold (Proc. XXI.) on the Touch- 
ftone, its pale Colour, proceeding from the Silver, 
is not eafily perceived; but if the very fame Gold 
is diffolved, according to Proc. XXI, by Aqua. 
Regis, there appears neverthelefs fómeching. of the 
Silver. | 
^6. As the Sulphur of Antimony has in it, fie Sil- 
ver feparated from the Gold, this may again be pré- 
Cipitated out of it, according to Prac. XVI: But then 
at the fame Time the remaining reguline Part of the 
Antimony finks to the Bottom together with the Sil- 
ver. Let then a Specimen be feparated from this 
 Mixture, and examined by Scorification. (Proc. L) 
and by Coppelling (Proc. 1D; this done, let the Re- 
fidue of the Silver be put into Agua Fortis, to know 
whether there remained any Gold joined with the 
Silver (Proc. X XH), and how much, if any: Which 
may afterwards be intirely precipitated; according 
to Proc. XXVILL, if it will pay the Charges, But the 
Antimony which is melted with the Gold already 
pure, as likewife that which i is at three or four diffe- 
reüt 
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. rent Times put upon any Gold of any Allay what- 
4 ever, has a very fmall Quantity of Silver in it: 
Therefore, being hardly different from crude Anti- 
mony, if you mix it with frefh crude Antimony, it 
may again ferve for the fame Operations. 


PROCESS XXVII. 


Precipitation of Gold by Fufion (Part Y. $ 466.) out of 
 .—& Mixture eight Carats under Standard. 


F the Quantity of the Gold ina Mark of the 

Mixture, does not exceed three or four Carats, 
itis not convenient to make a Cementation, nor a 
Separation by Aqua, Fortis, nor a Precipitation by 
crude Antimony: Which is felf-evident, to any one 
whoconfidersthe Nature of thefe Operations, andthe 
neceffary Expences which attend them. - Therefore, 
another Method mutt be ufed. Likewife, if you 
happen to have a Mixture of five, fix, or feven 
Carats, fit to make a Separation by Aqua Portis s 
you may perform the Separation the dry Way, when 


particular Circumftances will not admit of the fore- 
going Method. | 


APPARATUS. 


1. Find out by the Experiment of Proc. XXII, 
or by the Touch-ftone, firft, whether there is in the 
Mixture a Quantity of Gold fufücient to pay the 
Charges of the Separation, and whether it does not 
exceed three or four Carats, This being found out, 
granulate the whole Mixture which is to go through 
the Operation. Weigh half a Mark of the Grains 
dried, and then examine again the Proportion of the 
Gold and Silver, by an accurate Coppelling and 5€- 
paration in Agua Fortis (Prec. XXV.) This you do 
in order to know, whether ali the Gold has been pre- 
cipitated out of the Silver in the following Qpera- 

T 4 tions 
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tion, or no. For if you take your Specimen out of 


the Granulation, you are perfectly fure of the Pro- - 


portion of the Mixture. 


. 2. Moiften flightly again with Water the grant- 
lated Gold, and put it into a hollow Veffel of a fuffi-- 


Cient Capacity, and add common Sulphur pounded 
| to a fine Powder one quarter Part with regard to the 
granulated Metal, and mix the whole well with your 


23. 
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Hands, that a {mall thin Cruft of the pounded Sul. - 


phur may adhere to each moiftened Grain. Put this 


again into an earthen glazed Veffel, not much larger 


than is neceffary to contain the Granula covered - 


with Sulphur: Shut the Pot clofe with a Tile, and 
Clofe the Interftices with thin Lute, and put it thus 
in the Middle of the Hearth of a Fire {ufficiently 


large. Make a circular F orge round the Pot, diftant — 


‘from it about an Hand's Breadth all round ; which 
muftfirft be gentle, and afterwards increafed gradu- 
ally ; that the Sulphur may be melted, and the Gra- 


nula diffolved by it: It will bea Sign of this Diffo- - 


lution, if Fumes and fmall fulphureous Flames be- 
gin to break forth here and there, through the Joints, 
or through Chinks that may happen to be made: 
Then remove your Fire, and when the Pot is grown 
cool of itfelf, break it: You will find a black Mafs, 


which you muft collect after having feparated it from ~ 


the Pieces of the Pot. 


3. Makeready the wind- Furnace reprefented (Part ].. 
Plate MI. Fig. VI, or Plate IV. Pig. D, and inthe ~ 
Afh-Hole ot it, make a Bed with Lute, to ‘colleét . 


the Metal without any Lofs, or any great Trouble, — 


in cafeit fhould be fpilt out of the Crucible that fhould 
happen to break, Put into this Furnace a Crucible 


full of the eranulated Metal calcined in the foregoing: 


Manner, putting under it a Piece of Tile well dried, 


for it to ftand upon. Put upon this as many half 
Ounces of granulated Copper, as there are Marks in 


the Mixture in the Crucible; But if there is already 


Copper in the Mixture; do but compleat the Defici- 


‘ency of every Ounce: But if there is but one half 
4 | : Ounce 


oa 
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Ounce of Copper in the Mixture, nothing muft be 


. added. Shut the Crucible clofe with a Tile, and’ 


&ll the Furnace up to the very Brink of the Cruci- 
ble, with pickt Coals of a middle Size, taking great 


_ Care not to leave any Vacuity: Kindle thefe Coals 


by throwing upon them burning Coals, that a Mafs 
fufüciently fufible may be melted by a middling Fire: 
Try with an Iron-Hook pretty thick, whether the 
Fufion is perfect: Then ftir the melted Mafs with 
the fame Hook not keeping it too long immerfed, 
becaufe it would foon be confumed. This done, 
haveat Hand a precipitating Flux, compofed of four 
Parts of granulated Lead, of Sandiver, of common 
Salt melted, and of Litharge one Part each, to which 
you may add one Part of Filings of Iron and of Cop- 
per. Weigh as many half-Ounces of this Flux, as 
there are Marks of the granulated Gold, and with 
an Iron-Spoon pour it thereupon at feveral Times, 
that it may be equally diftributed all over the Sur- 
face of the melted Granula. After cach Injection, 
ftir the melted Mafs with an Iron-Hook: that all 


-'the Things may be well mixt: Cover the Crucible 


with a Tile, and leaveit thus for a few Minutes, be- 
fore you throw in another Portion. Mean while, 
you muft here and there fupply with frefh Coals the 
Fuel that is confumed, taking great Care not to let it 
be wanting in any Place, left you fhould thus render 
the Fire unequal; or left, the Fuel being too muchdi- 
minifhed, you íhould be obliged to add too much 
Coals at one Time: For, by that Means, the Veffels, 


. efpecially the larger Ones, eafily contra&t Chinks, 


and fpill the melted Matter. 
4. After the Quantity mentioned of the precipi- 


-tating Flux has been put in, let the Matter remain 


in the Fire for about half a Quarter of an Hour more: 


Then pour it into a melting Cone, rubbed within 


with Tallow, or, if the Quantity is too great, pour 
it into a warm Iron- Mortar, covered over with a thin 
Lute, and made very hot: Immediately after this, 


put the Crucible again into the Furnace, and fur- 


round 
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round it with Coals: Mean while, invert the melt- 


ing Cone or the Mortar, and ihidos out of it the Mafs 


already erown folid. \The inferior Part. of it will 


be a Regulus, which confifts of fome Part of the Sil- 


ver, and of the whole Quantity of the Gold that was 


inthe Mixture. The upper- Part will be a Mixture 
of the Remainder of the Silver, and of Part of the 
precipitating Flux:, Take off the. Regulus and 
. keep it: Put the falphureous Mixture, broken : and 
ftill warm, into the fame Crucible; make it melt, 
and put upon it the fame Quantity of the precipitat- 
ing Flux, juft as you did the firft Time, that the 
Regulus inay. be again precipitated : Pour it anew 
into the Cone or Mortar ; and, after having feparated 
the upper Mixture from the Regulus, precipitate it a 
third Time, and by the fame Quantity of Flux, in 
the fame Crucible: Nay, if you find by the Experi- 
| ment (Ne. 1.) that there is a great deal of Gold in the 


Granula, it will be proper to do the fame for the — 


fourth Time. 

5. Finally, melt the precipitated Regulus ina 
new Crucible, and pour it into a Veflel full of Water 
ftirredup with a birch-Broom, that it may be granu- 
lated: ‘Then pour the fecond Regulus into the fame 
Crucible, taking, mean while, the granulated Metal 

out of the Vetfel: This done, granulate in the fame 


Manner the fecond or third Regulus, and. alfo at laft. j 


the firft; that you may have each Regulus eranulated 
feparately. Take of the dried Granulation of each 


Regulus, one docimaftical Mark of .the fmalleft - 


Weight, Proc. XXIV. Ne. 1, and try each of them 


feparately in. a finall Coppel, to know whether any 


Part of the precipitating Metals -has not perhaps 
been mixt with them, and how much. .. Then make 


the fmall Portions of Gold and Silver remaining in. 


‘the Coppel'go through a ftricter Trial by. Aqua 


Fortis. 


X'oi will finnish Gold oF the holt Mitten 


out by Experiment, N°. 1, either totally, or at leaft' | 


in the Eee Part, concentrated i in the fft Regulus : 
But 


CNN 


"Vet 4 , 
" F : 
; 
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But if any Part of the Gold is ftill deficient, it lies 
hidden in the Granula of the following. Regulus, 
Befides, it is no Rarity, to find fome fmall Part of 
the Gold in a Regulus that has been precipitated 
three and even four Times, in fuch Manner, how- 
ever, that the firft is always richer in Gold than the 
following. Now, this Granulation, which is not 
lefs than five Carats of Gold in one Mark, may af- 
terwards be eafily feparated by Agua Fortis, after 
having been previoufly purified in a ''eft (Proc. XIV.) 


.But, if you have not yet füch a Proportion, every 


Granulation thatcontains füch a fmal! Quantity of Gold 
as is worth the Charges of a Precipitation, muft be 
cemented together with Sulphur, according to N°, 2, 
and the Gold muft be again fetched out of it with 
Part of the Silver, by a precipitating Flux, in the 
Manner juft defcribed (N°. 3. & foll.) till the juft Pro-» 
portion is at laft obtained. | 


..—. 6. The Silver, remaining in the fulphureous Mix- 


ture, is fetched out by Lead, or by Iron-Filings, in 
a large Teft, or according to Proc. XVI, 

If you have neither tbe Opportunity nor the Time, 
to feparate from the Silver with Aqua Fortis, the 
Gold which is fufficiently concentrated in the Regu- 
]us'5; the granulated Regulus may be cemented anew 
with Sulphur (N*. 2.) to which you muft add twice 


- as much of crude Antimony, and the Gold may be 


fetched out by a precipitating Flux, in the Manner 


above defcribed. Thus the Gold wil! fink to the Bot- 


tom, in the room of the Silver, together with the 
reguline Part of the Antimony. "This done, you 
muft melt again feveral Times the Regulus with 
frefh Antimony; that the Silver, which has at the 
fame Time, crept into the Regz/us in a fmall Quan- 
tity, may be feparated: Finally, blow away the re- 
guline Part of the Antimony. See Proc. XXVII. 
Neverthelefs, if you are not verfed in thefe Opera- 
tions, you can hardly perform this without fome 
Ímall Lofs of your Silver and Gold. 


I | Tbe 
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" The Ufe and Reafons of the Procefi. 


1. This Method of Proceeding is ufed only in. 

fuch a Cafe, when you have a great Quantity of Sil- 
ver mixt with a {mall Quantity of Gold, nor can you 
determine the fmalleft Portion of Gold that will 
anfwer the Charges and Trouble of the Separation. 
Neverthelefs, when Coals are cheap, and you have 
a good Quantity of Silver mixt with Gold, you may 
with forme Profit feparate one or two Grains (Part I. 
$ 285.) or even one Penny-weight of Gold from it. 
. 2. The Diffolution of Silver by Sulphur is perform- _ 
ed ina clofe Veffel; otherwife, a vaft Quantity of . 
Sulphur would evaporate before the Diffolution fhould 
be made; unlefs you fix it by fome other Body, for 
Inftance by the reguline Subftance of Antimony, as 
in Proc. XX VII, which Body, however, muft not 
hinder the Action of the Sulphur upon the Silver. 

Let the precipitating Flux be fprinkled as equally 
as poffible upon the melted Mixture: For if this be 

neglected, and the Flux is gathered in a Heap in. 
any particular Place of the Surface; the granulated 


.- Lead, which enters into the Flux, creeps out of it as — 


 Íoon as it melts, and coming down into the Mixture 
precipitates the Silver, which brings the Gold along 
with it from that.Column only through which the 
Lead-defcends ; and, falling further down, leaves the 
~ reft, which is adherent to the Sides, in the Mix- 

ture, For the fame Reafon, you muft alfo ftir up 
the Flux together with the Mixture, with an Iron- 


Hook.  Likewife, Salts, Litharge, Iron, and Cop- 


per, perform a Precipitation, by abforbing the Sul- - 
phur,, but they do it flower. and more equally than 
Lead, and the two laft ftill better, rendering at the 
fame Time the Mixture fpecifically lighter, and more 
fulible, fo that the Precipitation of the Particles of 
Gold and, Silver. is the -better performed, and they: 
hinder too. great a Diffipation of the Sulphur. : For 
this: Reafon, Gold mixe with a fmall Quantity of — 
: Silver 


d 
^ 


f 
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.. Silver is more exaétly feparated from the Mixture 


by this Flux well employed, than it can be without 
it, by means of Lead and Copper only. It is at. the 
fame Time evident, that one or the other Ingredient 
of the Flux may be fpared, unlefs you have it at 
hand. | | 

4. In this Manner, if any Part of the Gold has 
crept into the fulphureous Mixture (Proc. XXVIL) 
along with the Silver, it may be precipitated again 
out of it: Nor is there any other effential Differ- 
ence between this and the foregoing Procefs, except 
that the Precipitation of the Gold is here helped on 
by Silver, whereas it is facilitated in the other Pro- 
cefs by the Regulus of Antimony. 

5. The reft of the Silver is precipitated out of the 
fulphureous Mixture according to Proc, XVI. This 
Precipitation is performed even to the fmalleft 
Quantity of Silver, when you do it firft with Lead 
alone, and then with Iron: For then the Lead itfelf 
is again expelled out of the Mixture, and carries all 
the Silver along with it: Which can by no Means 
be done fo exactly by Iron alone. The fame may 
be performed with a little Lead ina larger Teft; 
for this Mixture is nothing elfe than Silver diffolved 
with Sulphur: On which Account it may be com- 
pared with the richeft and moft fufible vitreous 
Silver-Ore (Part 1. $ 3853) as it has all the Proper- 
ties of it, except that it contains a little Copper and 
Lead. 


Pi O- GCE 9:8 OES 
The Separation of fulminating Gold from the Salts. 
dhe did Wd IR fe coe Ss 


AKE Flowers of Brimftone two Parts, grind 
them in a Mortar, and, while you grind them, 
add to them at feveral Times one Part of fulminating 
Gold; that the whole’ may be equally mixt: Put 
this Powder into a Crucible, and put it upon a very 
Y gentle 
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gentle F ire; which is fufficient to melt the Sulp fy : 
refolve the Sulphur partly into Fumes, and finally — 
make it burn: When the Flame is vanithed, incteafe | 
the Fire, that the Veffel may grow red hot: When | 
youfee no longer any Smoak fmelling of Sulphür, - 
add a Quantity of Borax, which muft be previoufly 
melted, and of Sandiver, and melt the whole ina 
reat Fire: You shall have a Regulus of Gold at the 
Bs CUT 7S ! | | A 


The Ufe and Reafons of tbe Procefs. ^ 7^ 

-. 1. Gold, Agua Regis, and alkaline fixt Salt, when 
expofed to the Fire, do not fulminate; nor any two 
of thefe jointly; except that the fixe Alkali makes 
a fmall crackling Noife with the Acid of Sea- Salt, 
and Nitre accelerates with great Violence the con- 
fuming of inflammable Bodies in the Fire: But all 
the three, united together by Diffolution and Precipi- 
tation, produce this Phenomenon beyond all Expec- 
tation. No body has been able hitherto to give 
any Explication of this Event: For thofe, who at- 
tribute the Caufe of it to the regenerated Nitre, do 
not confider that Nitre produces no F ulmination, une 
lefs you add a Phlogifton to it, and ufe.a.greater 
Fire than that required by fulminating Gold 5 Now, 
there is not in the pureft alkaline fixt Sale 
a fufficient Phlogifton, nor do. they. detonate, 
when only joined to each other. But thofe who 
fancy that the Nitre has this Phlopifton- from 
the Gold, are no lefs wrong: For in this Cafe, the 
Mixture of Gold would be diffolved: Whereas it 
_ happens on the contrary, that the Gold appears again 

perfect in the Form of a very fine Powder, when 
this Fulmination is performed with very {mall Por- 
tions, under a large Glafs-Bell, and upon à very neat 
Surface. |. The crackling Noife of common Salt is 
no better an Explanation of the Cafe: For though 
it agrees in every. Refpe& with the Fulmination of 
‘Gold, except the Violence; neverthelefs, the Pre- 
cipitation of fulminating Gold by a volatile Alkali, 

: | E 
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- by which common crackling Salt is. not regenerated 
is an Objection to this. The ammoniacal Sub- 
. ftance Which: proceeds from the Acid of common 
Salt, €2c. and from volatile Alkali, alfo detonates with 
^. Nitre: But if you take this for the Caufe of the 
Detonation, the firft Experiment is repugnant to it, 
. by which fulminating Gold, having exa&ly the fame 
Effect, has been produced by fixt Alkali: Nor does 
the Inclufion of decrepitating or detonating Salts, in 
the compact Body of the Gold, produce the Violence 
of the Fulmination : Forif fulminating Gold is long 
boiled in Water, this its violent Strength perithes, 
. and the major Part of the Salts may be wafhed off: 
Which could never be done, if they were inclofed 
. inthe Particles of the Gold, as in fo many Veflels 
that fhould retain and imprifon them. Therefore, 
the Explanation of this Point muft ftill be fetched 
eut of Democritus’s Well. EAE 
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POROO.COBRSS XXX. 


To reduce and precipitate Lead out of a fufible Ore 
! (Part I. $ 456, 466.) | 


AP Pik AM USS; 


I. EAT your Ore into a coarfe Powder, juft 
like the Grains of coarfe, Sand: Weigh of 
this Powder two docimaftical Centners, and put 
‘them into a Teft. Put upon thisa Tile or another 
'Teft: But you muft fpread the comminuted Ore as 
"wide as poflible in the Teft: Roaft it next, firft ina 
gentle Fire, which muft be gradually increafed, till 
the Veffel is almoft red hot: Leave it thus for a few 
Minutes: then take off the Tile: and in a short 
Time the blackifh Colour of the Ore will become of 
a yellowifh afh-Colour: Which fhews that the Sul- 

phar is diffipated at leaft for the greateft Part. _ 
^2. Beat the roafted Ore into a fübil Powder, and 
add twice as much of the black Flux (Part I. $ +62), 

; ! 


4 
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of Filings of Iron: not rufty, and of Sandiver (Part tT. 
§ 127.) each halfa Centner. Beat all thefe Things in. 
a Mortar, that they may be well mixt together, and ' 
put them immediately into the Crucible, or into the — 
Skillet (Part I. Plat, V. Fig. V, VI, X.) having 
twice or thrice as much Capacity; then cover them 
over, a Quarter of an Inch thick, with common Salt, 
and prefs them with your Finger. Shut the Crucible 
clofe with a Tile, or with fome other fmaller inverted 
Crucible, whofe Brink may be received into the infe- 
rior one: Stop the Joint with fuch Lute as may bear 
Fire: and then dry the whole at a moderate Heat. 
But the Salts muft be very dry, and not fuffered to | 
melt by too great a Slownefs in the Operation. 
3. Putthe Crucible into the wind-Furnáce (Part I. 
$ 240.) and heap Coals upon it, fo as that it may be 
covered over with them a few Inches high; govern 
the Fire in fuch Manner, that it may firft grow © 
flightly red hot. Soon after you will hear your common 
Salt crackle; and then there will be a gentle hiffing 
Noife: So long as this lafts, keep the fame Degree 
of Fire, till it is quite over. Then increafe fuddenly © 
the Fire, till the whole Mafs is melted : Which may 
be done in a Quarter of an Hour, in a moderate 
. melting Fire. Take out the Crucible, and put it 
upon the Hearth of the Furnace, which muft be 
very dry : Strike it a few Times with a Hammer, 
that the Lead, that may perhaps be diíperfed in 
Grains at the Bottom of the Veffel, may run into a 
folid Regulus. When the Crucible is grown cold of | 
itfelf, and broken, you will find the Regulus, which, 
being weighed, will fhew how much Lead the Smelt. 
ers may fetch out of the Ore. But the Silver, if 
there chances to be any, is by that Means precipi- 
. tated along with the Lead, and muft be detected at 
laft by coppelling. id | 
4. You will know that the Operation is happily 
. performed, if the Scoriz fubfide in the Vefitl, and 
if they do not foam over the Brink of the Veffel, 
and thus part of them make their Way through the 
| we: | 


DN 
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- Lute: Another Sign of Succefs is, when no Parti- 
_ cles of Lead appear feparate in the whole Veffel, but 
when they: all gather into a folid, tenacious, duétil, 
bluifh, not very bright Regulus; and when the Sco- 
ria's are hard, black and folid, except when there are 
a few fmall Cavities in the Middle, when they are 
contiguous with the common Salt: For the Salt does 
not mix with the Flux; but remains Íeparate, and. 
Íwims at Top, being however of a black Die. When 
the. Scoria is foft, light, pulverulent, taking not 
much lefs room than the other Things put into the 
Crucible, this fhews that, the Fire having been defec- 
tive both in Strength and Duration, the Lead has not 
on this Account been {fufficiently precipitated out of 
. the Scoriz; the fame will be fhewn by a rough Re- 

gulus, having high Protuberances, as alfo a blackifh 
Brightnefs like that of the Lead-Ore, and finally by 
Grains of Lead inherent among the Scoria's efpecially 
towards the Bottom, in which Cafe the Operation 
muit be repeated. The laft Cafe fometimes happens, 
when a red hot Crucible is fuddenly extinguifhed in 
Water, or put up in a moift Place. You know 
from the. outward filvery Colour of the Regulus, 
that the Fire is too great or has lafted too jong ; 
you know it alfo, when the Scoria's and the Bottom 
of the Veffel appear covered with a Sort of white 
and neat Scale, while they are contiguous with the 
Regulus. ‘Lhe Operation has fucceeded | worfe ftill, 
when the Regulus appears full of Cavities, when 
thefe Cavities feem to fhine at the Infide, with an 
Intermixture of the Colours of the Rainbow, and 
when the Litharge has penetrated the Bottom of the 
Veffel. | 


The Ufe aud Reafous of the Proce/s. 


1, To get Lead out of its Ore, you muft firft fe- 
parate the heterogeneous Bodies, which make the 
lead appear in the State of Ore: Such is the mineral 
Sulphur, which conftitutes no inconfiderable Mus et 

ev 
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every common Lead-Ore; Buf this may be ve dimpated 
by roaíting.. (See Part I. $ 464.): And as this'Ore 
crackles, the Veffel muft be covered in the Beginning 
of the Roatting. However let not the Veffcl-grow. 
PU red hot, but only of a dark red Colour: For 


is Ore. eifily g grows clammy, and the Vefiel;: by 


Corrofion, adheres fo ftrongly to it, that it cannot 
be taken off without Lofs. » This Sulphur may alfo 
be feparated without OER: by Filings of Iron, 


whén it melts on the Fires, but as ess Lead E 


Ores are charged with a femimietallick and chiefly 
antinionial Subttance, which mutt likewife be fepa- 
rated from the Lead with Iron, itis better to Jet the 
Roafting precede : For Iron mixt with mineral Sul- 
phur has no A&ion upon a Semimetal; but joints it- 
{elf only to it; which we fee from any Fufion of 
Iron made of chide Antimony, in which the Iron 


abforbs the Sulphur, and lets the reguline Subftance - 


fink to the Bottom. The Fear of ‘thofe is altoge- 
ther groundlefs, who imagine that Lead is- fpoiled 
by adding Iron to it ; for, there is no Method known, 
whereby « any Particle of Tron can be made to remain 
in Lead reduced into a metallick Form, às it is 
conftantly | and altogether “ejected by it. Mon Part 
1.842.) 

^ Nor are you here to have ’any Regard to ihe re- 


fra&ory Quality of Iron;:becaufe, when it melts to- _ 


gether with the iso p Ba Keds! which it ought to 'abforb; [ 
it does it as foon as the Flux.4s added; | and though 


it fhould’ not melt, the Lead "niay: neverthelefs be * 
precipitated; becaufe it dees not in this Cafe adhere 


to the Interftices of the fron. ' 

2. But as the Phlogifton is ditipated out of te 
Ore during the Roafting, there remains a Matter that 
wil turn into Glafs with Fire alone: "Therefore, 
Yomething muft be added that may fupply the Place 


‘of the Phlogifton, fuch as the black Flux (Part L -- 


$93. 162.) To this you muft add moreover Sandi- 
. ver, that will bring toa quicker Fufion the black- 


Flux, which is refractory enough with regard to the. — 


Lead; 


Li 
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‘Lead; for Sandiver'meksfo foon as it begins to be 
lightly red. But thé’ Vefiel mutt be clofely fhur, 
left the. Phlogifton fBo6ld ‘be: eafily-diffipated; for 
- Experience has taught; that, in a Veffel well clofed, 
a Piece of Charcoal, fuch as is the black Flux, ‘can 
hardly’ be’ deprived of its oily Part; on Account of 
the Action of the Ais béipe hindéred ^ The com. 
tnon Salt, that fwims at Top, ferves alfo for the fame 

. JPurpofé; as it {tops every Way all imttiediate Com. 
muni¢ation with the external Air, ^ ^^ 
bog. You are to obferve as to the Regimen of the 
Pire, that in the Beginning it muft be moderate fot 
awhile; becaufe the Bodics reducible out of Lead, 

. foam very much while they are reduced into a me- 
tallick Form by the Phlogifton, which you may per: 
ceive, if you pour a fmall Quahtity of Charcoal- 
Duft, upon Litharge melting foftly in a Teft under 
the docimaftical -Muffle ; and this happens by mix- 
ing a very fmall.Quantity of Phlogifton$ wherefore 
you feldom melt Litharge, but it foams and boils. 
with a hiffing Noife. For this Reafon, if the Fire 
is encreafed too much, the calcined Ore, exactly 
mixt with a Flux of Charcoal and Salt, rifes into a 
Foam, «makes its Way through the "Lure, and the 
Lead is’ thus for the moft Part difperfed in Grains, 
This is prevented, if you make the Fire not very 
great, till the Reduction is performed: Of this you 
have a Sign, when the noify Ebullition, which hap- 
pens during che Redu&ion, ceafes; provided it is 

: mot occafioned by the Moiftnefs of the Flux. -Büt 
as this Reduction is performed in a F ire much great- 
er than is neceffary to melt the Flux itfel£, the boil- 
ing Matter is, mean while, retained by the Body fill 
remaining folid, and hinder’d from dilating itfelf to 
fuch a Degree. Therefore, when’ the Reduction is 
at lait made in a great Fire, you no fooner increafe 
this, but the whole melts, fo that the Lead ‘adhering 
in Grains in the Flux may be precipitated. Never- 
thelefs, a too violent Fire is more hurtful, than one 
"continued a little longer than it ought to be. For 
U 2 this 
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this Reafon, a Fire that hasa Draught of Air procu- 
red without Bellows, is preferable for the performing 
of this Procefs, to a Fire made with Bellows, becaufe 
the Fire may be governed. more accurately in. the 
former than in the latter Cafe, — It is better to leave 
the Veffels a little too long in the Fire, than to take 
them out too foon ; for when the Fire is-too flack; 
there is more of the. Lead’ detained in the Scoria’s 
than there can be confumed of it, by a proportion- 
able Excefs of the Fire; Therefore, unleís you per- 
 €eive Signs of a very great Excefs, there is no need 
of repeating the Operation; whereas the repeating 
of it is unavoidable, if you. find. that the Fire has 
been wanting. er poor M bare re ORE 
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To reduce and precipitate Lead from an Ore rendered. 
| refrattory by Pyritess se 


AP PA Ri AyD US d atis 


| OAST two Centners of the Ore,  (accord- 
xi BR ing to Proc. X X X...N». 1.) with only. this 
Difference, that you muít makea Firealittle.ftrong- 
er from the Beginning to the End. 'The Pyrites, ef- - 
pecially, that which is merely: of Iron, hinders an | 
Ore ealily growing clammy, from turning into large 
Lumps, or intirely from melting. : Beat the »Ore 
roafted. and grown cold to a {ubtile.-Powder,: and . 
repeat the Roa(ting a fecond, and evenaa third Time; 
till, growing at laft a little red hot in the Fire, there 
‘does remain no Smell of Sulphur at all; 0. ..; 
.. 2. Mix the roafted Ore with fix Centners of black 
Flux, and with two of Sandiver, Do the.reít as - 
in the foregoing Procefs; except that the Fire mutt 
..bea little greater. and longer continued in the End 
‘than if you had a fufible Ore to finelc. YE 
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coq be Ufe and Reafons of tbe Proc. 


1. If the Ores of Lead are charged with Pyrites, 
a greater Quantity of the faline Flux, which dif- 
pofes thefe Earths to a Vitrification, is required, on 
Account of this refractory Quality, proceeding part- 
ly from the martial, and partly from the unmetal- 
lick Earth, and for the fame Reafon the Fire mutt 
be made a little ftronger; that a fufficient Precipi- 
tation of the Lead out of them may be made. 

* As every Pyrites already contains a martial Earth 
init, which is reduced to a metallick Form, when 
it is melted together with an oily reducing Flux, for 
this Reafon, this Earth produces here the fame Ef- 
fect, that was produced by the Ufe of the Iron- 
filings in the foregoing Procefs ; that is, it becomes 
capable of purifying Lead from the heterogeneous 
Bodies mentioned in the fame Place. Nor does it 
hinder the Degree of the Fire which is ufed for. 
melting the Lead-Ore, from being fit to precipitate 
Iron out of its Ore into a Regulus: For it is enough, 
provided it returns to its metallick State; which a 
middling Fire with fome Phlogifton will effec; for 
then Iron is already fit for the above-mentioned Pur- 
pofe. But you are to obferve, that the martial 
Earth deftitute of Phlogifton, and any Produ& of 
Iron whatever, deprived of Phlogifton, by the Vio- 
lence of the Fire, is not fit to abforb Sulphur, 
Arfenick, Antimony, and the like; neverthelels, by 
joining the Phlogifton to it again, it recovers its 
former Virtue. You muft likewife examine, whe- 
ther the Pyrites isina fufficient Quantity in the Lead- 
Ore; if not, its Defect muft be fupplied with a [it- 
tle Filings of Iron. 

3. It is neceffary to let. a fufficient Roafting pre- 
cede; for Iron, already faturated with Sulphur in a 
Pyrites, has not the fame Effect as pure (See Proc, 
XXX. Ufe Ne. 1.) Iron. A ftrong Roafting is 
chiefly required, when the Pyrites arc asfenical; for 
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Arfenick is much more fixt, and more ftrongly ad- . 
herent to the’ Ores, than Sulphur; nay, when with 
a black Flux, it turns into a femimetallick Regulus, 
which being joined with Iuead; a great Part of it 
moft fuddenly turns into (Part T, §73.)Glafs. And, 
as there is but very little Iron in fuch a Pyritess that. 
{ron has not the Virtue of hindering this Effe& of 
the Arfenick. 5 avr 
4. The Lead which is got out of fuch a pyritofe: 
Ore, is not commonly fo pure as that-which proceeds. 
from a purer Ore; but it is found blackifh and lefs 
ductile. "Tbe Caufe of this Difference is Copper, ' 
» which-lies hidden in leffer-or greater. Quantity. in. 
every Pyrites, and which is reduced at the fáme-T'ime, 
and melts with the Lead into. one Regulus; where-. 
fore it muft be feparated by a particular Eliquation, 
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The wafhing of tbe Lead-Ore out of Earths and Stomésy, 
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1. "Y! HE wafbing of the Lead-Oreis performed in 
T the fame Manner, as that of the Silver-Ore;. 
(Proc. XHI.) But take Care not to be deceived by 
the great Weight of the Ore; for when it is inclofed 
in a Matrix that is a little hard, the very ‘brittle 
Lead-Ore, on Account of. its foliaceous Texture, is, 
by the frequent Beating of the Peftle, broken into a 
very thin, fcaly Powder, which fwims in Water, in 
form of a blew Powder. DEA 

2. If the remaining Ore is rendered pure by the 
wafhing, let it be melted, as in Proc, XXX... If 
you find it pyritofe and full of Iron, do what has 
been prefcribed, Prec, XXXI. Tob acad ad 


NT 
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PR OC. E85), XXXIII. 


Jo precipitate Lead out of an Ore, rendered. refractor 
b by Earths and Stones, and not svafbabie. 


APPARAGTU,. 


"EX AK E.of the roafted Ore two Centners beaten 
- into a fubtil Powder, , mix them with an equal 
Quantity of Sandiver, the more exactly, the better; 
add. alfo. fomething of. Filings of Iron, unlefs the 
Ore be of itíelf. pyrituous then mix the Whole with 
eight Centners of black Flux, and melt it asin Proc. 
XXXI. | | 


ghe Ufe and Reafons of the Procefs. 


Every thing is already clear from Proc. XXXI. 
There is need here of a. very exact Comminution 
and Mixture, that the Scorification of the Stones 
mix'd with the Ore, and of the unmetallick Earth, 
may.be performed with greater Eafe, and that there 
may be. no Neceffity of promoting it with fo ftrong 
and fo long. a Fire. On this Account alfo a great 
Addition of the Fluxes, efpecially of Sandiver, is 
required, to facilitate the Precipitation of the redu- 
ced Particles of Lead through the fufficiently attenua- 
ted Scoria. | 


PROCESS.XXXIV.. 


Lo reduce and precipitate Lead out of any of its Ores, 
3 by Stratification with Charcoal. 


APPARATUS. 
I. HUSE for a docimaftical Centner an hundred 
4 Half-ounces, or three common Pounds and 
four Half-ounces, that by this Means each Talf-ounce 
U 4 may 


296 COYNMTIPOA nor wy 
may ftandin Lieu of one docimaftical Pound. Beat 
fuch a Centner of any Lead-Ore tea coarfe Powder, 
the Particles of which muft be about the Size of a 
Pea; putit into a large Earthen or Iron-Frying-pan, 
and heat it’ firft by a gentle Fire, which muft be in- - 
creafed gradually, that the greateft Part of the Sul- 
phur may be diffipated. ^ ^. | a nd 
... 2. Have at Hand a melting-Furnace, with a Bed 
made of Lute and Duft of ‘Charcoal in its bottom- 
Part defcribed (Par? 1. $229, 240.); apply to this 
at the Outfide, another Bed, (bid. Plate III. Fig. 
13. Jett. i.) and join them with Lute, that the Mat- 
ter running out of the inferior Hole when open, may 
be received into it; furround this outward Bed both 
with frefh and burning Coals, and fill the Furnace with 
the fame Fewel that it may be dried; then with a 
Pair of Bellows excite the Fire for a Quarter of an 
Hour; and then put the Ore into it at feveral ‘Times; 
nor will it be amifs to add to it fome Scales * of Iron. 
But you muft put the Ore in fuch a Manner, that 
it may be above the Coals, facing the Hole through 
which the blaft of the Bellows is admitted into 
the Furnace: However let it not touch* the Walls 
of the Furnace; for if it is caft upon the Side, where. 
the Hole has been faid to be, the melted Ore in 
its coming down is cooled by the blaft of the Bel- 
lows, and the fcorificated Part remains there more 
refractory than the Metal itfelf: it {tops the Paffage 
.of the Wind, and hinders it from exciting the Fire 
freely and equally : If this happens to be the Cafe, 
you mult remove the Scoria with a Poker, to be in- 
. troduced.through the oblong Aperture of the (Plat, 
Hil. Fg. 10. lett, c.) Bottom-part. In the mean 
Time, while the Ore is put into the Fire, the Fur-- 
nace muft be filled, two thirds at lea(t, with Coals 
of a middling Bignefs, and after each Portion of the 
Ore is put in, add a Layer of Coals above it, | 
* Such as flake off from Tron red hot, while under the Strokes of 
@ Smith's Hammer. - fiat iret 98 OA 
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-3. When all the Ore. is. put into the Fire, conti- 
nue to blow till the Fire.is confumed in the Furnace. 
Pour Water upon the foremoft-Bed, Drop; by Drop, 
to cool the Lead. gathered in it... Look. alío into the 
Scoria’s, to fee whether there are any Grains of Lead 
difperfed among them; if you find it to be fo, beat 
. the Scoria’s, and wafh the fímalle(t Particles of with 
Water, that you may have the Lead feparate. — Fi- 
nally, weigh this. intirely: and the Weight will an- 
. Íwerto that which the Smelter will at laft have. 


The Ufe and Reafons of tbe Pracejs. 

1. "The Lead is- reduced in this Procefs by its im- 
mediate Contact with the Coals; that is, the oily 
Part of the latter, being agitated by a great Fire, 
and intirely extorted, penetrates the fmall vitrefcent 
metallick Particles, which being open by the Violence . 
of the Fire run down through the Interftices of the 
burning Coals, which, in the foregoing Proceffes, 
was effected by the black Flux in clofe Veffels. 

2. But this Method is preferable to the foregoing, 
except that the 7/pparatus is attended with greater 
Trouble. For when the Redu&ion is finifhed, the 
Lead, colleéted in the Bed of the bottom Part, runs 
thence into the outward or foremoft Bed: there it is 
‘preferved by a much gentler Heat, under the burn- 
ing Coals that fupply it perpetually with a Phlogi- 
fton, and leaves its remaining Impurity. But take 
Care in this Operation, if you have a mind to make. 
your Experiment with many common Pounds 
"Weight, not to put too much at a Time to be re- 
duced ; for, if you dothis, you wil! not make a fuf- 
ficient Reduction, and the Firé is in fome Meafure: 
fuffocated. Nor muft you put the roafted Ore into 
the Fire, before the Furnace and the Beds are well 
dried and made red hot on the Infide; for in this 
Cale you will find Grains of Lead difperfed among 
the Scoria's. The fame ufes to happen, if the Ore 
is melted crude, or at leaft not fufficiently roafted: 
for, the Sulphur which adheres in great Quantity to 
the Lead-Ore, is hardly diffipated, and not feparating 

i | quickly 
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quickly from the Scoria's, the Metal is rendered rez - 
fractory and brittle... Befides let the Bellows not be 
loaded with too great a Weight; for this deftru&i- 
ble Metal.is partiy confumed by: the too great, Vio- 
lence of the Fire; efpecially when’ too impetuous - 
an Action of the Air is joined to it. Let the No- 
fel of the Bellows not be too narrow; that a fuffici- 
ent Blaft may be admitted : Nor is it always poffible 
to compenfate this Narrownefs bya greater Weiglit ; 
for if you load the Bellows to an Excefs, it has been 
found by Experience, that the Fire is thereby ren- 
dered equal; and even diminifhed. | TE. 
^3. Gold and Silver may be reduced out: of the 
Drofs, and united with Lead by this Method; if 
you add to them the vitrefcent Drofs of Lead, fach 
asis Litharge, and all tne Calx of Lead, and the 
Things in which Bodies. of this naturé lie hid, or 
even the Lead-Ores themfelves. For all thefe Things, 
when they have recovered their Phlogiíton, are re- 
duced into a metallick State, they abforb the Gold 
and Silver out of their Drofs, and render the refrac-. 
tory Scoriz füfible and foft. But the Lead thus got 
may be again feparated in a large Teft; or even be 
ufed to purify fome other Gold or Silver, fo that the. 
Metal which is already in the Lead, may be added to 
. them See.Proro X4uXL T TI NES 


: 143 i71 
PORGQGIQGOESSGgXXXVau une 
The Separation of Lead from. Copper, by. Eliquation 
4, sn Pant 1-8 4684) i05 ee 
(X7 HEN Lead has fomething of Copper in it, 
W it-is thereby rendered. lefs ductile,’ and 
when broken, the Surface of it appears asit were 
granulated, if the Quantity of the Copper is but very 
little increafed » on the other Hand, when its Tough- 
 neís makes it cohere, if you break it, it looks like a 
Heap of acute prifmatical Particles. Finally, if there 
is a great Quantity of pure Copper in it, it looks 
|  reddi(íh ; 


s 
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. reddifh; but if it is mixt with Sulphur, it looks 


. itactofs the Channel ftill moi 


blackifh, and is very brittle: But the fame Effect is 
produced by the Semi-Metals, as by Sulphur and 
Arfenick. Neverthelefs, the Separation of the two 
latter has already been made in the foregoing Pro- 
cefs; but-the Copper muit be feparated by a peculiar 
Apparatus. Minor add 


web *, Sn cg noe d Ciro ne d e v 

1. Make with Lute and Charcoal-Duft a Bed, the 
Capacity of. which muít be proportioned to the 
Quantity of the Mixture of Lead and Copper to be 
feparated. . But let this Bed be very low, and declin- 
ing forward towards the lower Part. Let there be a 
fall narrow Channel running from the Bottom of 
the Bed, to the other Bed which is contiguous to the 


fore-Part of the former, and placed a little lower. 


In the Place where this Channel leads out of the End 
of the upper Bed; put a fmall Iron-Plate, and prefs 
moift; in fuch Manner, 
that there remains only a {mall Paflage at the Bottom 
of it, through which the melted Lead may run 
flowly.) Dry the whole well, by putting red burn- 
ing Coals thereon. dg | 
2. Put the Mixture of Copper and Lead into the 
upper-Bed: Make in both Beds, with Wood or 
Charcoal, a Fire gentle enough that it may only bring 
the Lead toa Fufion: This being melted by Degrees 
and flowly, will run through the narrow Pallage left 
between the fmall Iron-Plate and the Bottom of the 
fmall Channel, and will be collected into a Regulus, 
in the lower Part of the foremoft Bed. If nothing 
more runs with this Fire, make it a little ftronger, 
till the Bed grows dark red-hot: Continue the Fire 
thus for fome Minutes; and then put it out. 

2. You will find the Lead collected in the inferior 
Bed; but the Copper that was in the Mixture, will 
remain in {he upper-Bed, with a little Lead adhering 


tothe Outfide of it; whence it has the Colour of i 
an 


- 
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and is full of Pores; and if the Copper is not $ 
quarter or a fifth Part lefs than the Portion of Lead, 
and the Fire has been made gentle and flow, you 
will find that it has intirely preferved the fame 
Figure, which the Mixture had before the Eliqua- 
tion. | OILS (OR TUQOH E 
4. Find the Weight of the Copper with a Ba- 
lance, and put the whole, or the melted Part of it, 
into a Teft, or, if you are.only willing to try it, put 
it into a fmall Coppel well heated, and fufficiently 
hot, till the Lead is intirely confumed, and the Cop- 
per remains motionlefs: Then take it out immedi- 
ately, and extinguifh it in Water. You will find the 
former Weight of thetried Specimen diminifhed: But 
_ the Part of it which is deficient, will be the Lead de- 
ftroyed: And as Lead, mixt in fmall Quantity with 
Copper, confumes about the fifteenth Part of the Cop- 
er, with regard to itfelf; for this Reafon, you 
muft add the fifteenth Part of the deficient Weight 
to the remaining Copper, that you may have the 
Portion of Coppér, whicb has been left by the Lead 
in the upper (N°. 2.) Bed. Thence you may eafily 
calculate, how much Copper may be feparated from 
Lead. If you put the. melted Lead into a Coppel, 
you will find not only the Portion of Gold and Sil- 
ver which was in the Mixture, and which the Lead 
has carried away with it; but you will know: alfo, 
from the pure fulphureous yellow Colour of the 
Coppel, or from its greater or lefs Blackifhnefs, 
Whether nothing, ora little, or a great Quantity of 
the Copper has vanifhed with the Lead ; though you 
cannot however, from this, precifely determine the . 
exact Quantity of it, | uh 


The Ufe and Reafons of the Procefs. 


t. Lead, when it sis not more hot than only 
enough to be in Fufion, does not diffolve Copper : 
Whence Lead may be melted in a Copper-Veficl, 
when you do not exceed this Degree of Fire: But, 


fo 
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fo foon as the Lead begins to grow white, to fmoak 
and boil, it foon diffolves Copper: ‘Therefore, you 
are to take Care, that the Fire be not too violent, 
efpecially in the Beginning. But the moft fimple 
Operation of the Eliquation, is that which is per. 
formed without any Addition. n 

2. The fmall Iron-Plate is applied, to the End 
that, in cafe.a few {mall Particles of Copper fhould 
co off, thefe fwimming at Top may be ftopt there; 
and the Lead run as it were through the narrow low 
Paffage left, as through a Sieve, while thefe Parti- 
cles of. Copper remain. ' 


PROCESS. XXXVI 


To reduce and precipitate Copper out of a pure and fufi- 
| | ble Ore, in a clofe Veffel. 


APPARATUS. 


es IX:one; or, if you have fmall Weights, 

VR two docimaftical Centners of Ore beaten 
extremely fine, with fix Centners. of. the black Flux, 
and having put them into a Crucible or a Pot, cover 


them one half- Inch high with common Salt, and preís 


them down with your Finger: But let the Capacity 
of the Veffel be fuch, that it may be only half-full ; 
fhut the Veffel clofe ; put it into the Furnace, and 
make the Fire as in Proc: XX X. 

2. Increafe the Fire flowly, till you hear the coms 
mon Salt put upon the Ore crackle: ‘Then increafe 
the Fire immediately, either, with the Funnel and 
Cover put upon the Furnace, or with a Pairiof Bel- 


. lows applied. to the Hole of the bottom-Part, that 


the Veffel may grow very red hot.. ‘Thus you will 
precipitate and reduce your Copper in about a Quar- 
ter of an Hour: Then take out the. Veffel, and 
ftrike with a few Blows the Pavement apon which 
you put it, that all the fmall Grains of Copper may 


be collected in one Mals. 
| 3. Break 


> 


3. Break the Veffel, when grown cold; intwo} 
from, Top to Bottom, as neatly as:you can: If the - 
whole Procefs has been well performed, you will find 
a folid, perfectly yellow, and malleable Regwlui, ads 
hering to the Bottom of the Veffel, with Scoria’sy:re+ 
maining at Top of a brown Colour; folid, hardy:and 
fhining, from which the Regulus mutt: be feparated 
. with feveral gentle Blows of a Hammers this done; 

weigh it, after having wiped off all.Filthinefs! oe - 
. 04. À foft, dufty, and very black Scoria, is d;Sign 
.. of a Fire not fufficiently ftrong. «Small neat Grains 
of Copper reduced, but not precipitated, and adhers 
ing {till to Scoria’s, efpecially not very far from 
the Bottom; andati unequal arid ramificated Regulus, 
are Signs of the fame Thing. A folid, hard, fhin- 
ing, red-coloured Scoria, efpecially about che Regi: 
/us, or even the Regulus itfelf when covered with a 
like fmall Cruft, are Signs of an Excefs in the De- 
gree and Duration of the Fire. ^ ^. 


The Ufe and Reasons of the: Procéfi. 0 1 


..t. You may >confule what has been faid vin 
Proc. XXX. Uf. N%. 1, 2... But all the Ores:which : 
are eafily melted in the Fire, are not the Obje&ts.óf 
this Procefs; for they muft alfo be very pure. Such 
are the vitreous Copper-Ores, but efpecially the green 
and azure coloured-ones, and the cwruleum €9 vivide © 
Montanum (Part I..$ 263—366.) which is not very 
| different. from theni.:; But if there i$. a great Quan- 
tity of Sulphur, Arfenick, or of the: Ore of another 
Metal or Semi-Metal joined to the Ore of Copper, 
then you will never obtain a malleable Regulus of pute 
Copper; though Ores are not always renderedxe- 
fractory by the Prefence of thefey 5f V. ads 
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PROCESS XXXVIL.. 


To reduce and precipitate Copper out of Ores (Proc. 
XXXVI.) rendered refraciory by. Earth and Stones 
that cannot be wafbed off. 


Seite baden? d. od Us 
-D AT your/Ore into a moft fübtil Powder, of 


which weigh one or two Centners, and mix 

asmuch Sandiver. to them: This done, add like- 
wife four Times.as much of the black Flux, with re- 
{pect to the Ore: For, by this Means the fteril ter- 
reftrial Parts are better difpofed to a Scorification, 
and the reducing and precipitating Flux may a& 
more freely upon the metallick Particles freed of 
all their Incumbrances. 
e 8. As for the reft, make the Apparatus. accord- 
ing to Proc. XXXVI; but you muft make the Fire 
a little ftronger for about half an. Hour. together. 
When the Veffel is grown ‘cold, and. broken, exa- 
mine the Scoria’s, whether they are as they ought 
to be: The Regulus will be as duétil and. fine as the 
foregoing. 4i 


The Ufe-and Reafins of the Proedfs. 


Ur. Every Thing has been: already. explained in 
Proc. XX XIU: But as fuch Copper-Ores hardly con- 
ceal any Sulphur and Arfenick in them, the Roafting 
would be of no Effect, ànd.a gréat deal of Copper 
would be loft: For no metallick Calx, except thofe 
of Gold ánd Silver, improperly fo called, can be 
roafted,; without you find a Part of the Metal loft 
after the Reduction: But the Stones, which here are 
fuppofed not to be elutriable, cannot be feparated 
by Fire alone: See Part I. $ 358. 


P R O- 


jo4 | The ArT of 
PROCESS XXXVIIL 
To precipitate Copper out of an Ore (Proc. XXX VIL f 


that contains Iron. | 4 
APPARATUS 


X. O all according to Proc. XXXVII. But 

D you will find, after the Vefiel is broken, .a 
Regulus upon no Account fo fine, but lefs ductile, 
wherein the genuine Colour of the Copper does:not. 
perfectly. appear, and which muft be further 
purifed. .- 4 qt 


| The Ufe and Reafons of the Procefs. 2 gr 


The Fire ufed in this Operation, is not quite fo 
ftrong, as that the Iron mayturn to a Aegu/us : But as 
Copper is the Men/truum of Iron, which is of itfelf 
very refractory in the Fire; for this Reafon, while 
the Ore and the Flux are moft intimately mixt and 
confounded by Trituration, the greateft Part of the 
Iron, being diffolved by the Copper, turnsinto a Ke- 
gulus along with it. | iod. 


POR. Olek: SS. MXR 


The roafting of a pyritofe, fulphureous, arfenical, femi- 
metallick, Copper-Ore- 9 os 


ARO AiR d cold. sok agains 


n REAK two docimaftical Centners of the 
i. Ore to a coarfe Powder, put.them into a 
Teft covered with a Tile, and place them.under the 
Muffie of the docimaftical Furnace: But the Fire 
muft be fo gentle, as that the Mufile. maybe but 
very faintly red hot. When the Ore has decrepi- 
tated, open the Teft, and continue the Fire for a 
| | | few 
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few Minutes; then increafe it by Degrees, that you 
may fee the Ore perpetually fmoaking a little: In the 
mean Time it is alfo proper, now and then to ftir 
it up with an Iron-hook : The fhining Particles will 
affume a dark red or blackifh Colour: This done, 
take out the Teft, that it may grow cold; if the 
{mall Grains are not melted, nor ftrongly adherent to 
each other, bitherto allis well; butif they run into 
one fingle Cake, the Procefs muit be made again with 
another Portion of the Ore, in a more genie Fire. 

2. When the Ore is grown cold, beat it to a Pow- 
der (omewhat finer, and roaft it by the fame Method 
as before; then take it out, and if the Powder is not 
melted yet, beat it again to a moft fubtil Powder ; 
in this, you are to take care that nothing be loft. 

3. Roaft the Powder a fecond Time in a Fire 
fomewhat ftronger, but for a few Minutes only: If. 
you do not then find the Ore any Way inclined to 
melt, add a little Tallow, and make it burn away 
under the Muffle, and do the fame another Time 
again, till, the Fire being very bright, you no longer 
perceive any fulphureous, arfenical, unpleafant Smell, 
or any Smoak ; and there remains nothing but a thin, 
foft Powder, of a dark red, or blackifh Colour. 


The Ufe and Reafons of tbe Procejs. 


r. Every Pyrites contains Iron, -with an unmetal- 
lick Earth: To which Sulphur or Arfenick, and 
moft commonly both, { Part 1.$ 316, 323,347; 3694 
371.)always join. Befides, there is Copper in many 
Pyrites, bur, fometimés more, fometimes leis: Some 
of them (idid.) are altogether deftirute: of Copper, 
Therefore, fo much as Pyrites differ with Regard to 
the Proportion of their conftituent Particles, fo much 
do they differ as to their Difpofition in the Fire. 
For inftance, the more Copper there is in a Pyrites, 
the more it inclines to Colliquation. The more Sul- 
phur and Arfenick it has in it, the more quickly the 
melting of ic is procured, and. the Reyerfe: The 

| X more 
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more Iron and unmetallick» Earth it contains) the | 
more it proves refractory in the Fire. Now, if fuch. 
Pyrites. melt in the Roafting, as happens to fome 
of them, if they grow but a little red-hot; the Sul- 
phur and Arfenick that lyes hidden therein, are fo 
ftriélly united with the fixe Part, that you would in 
vain attempt to diffipate them ; Nay, in this Cafe, 
when 1t is reduced/again into a Powder, it requires a 
much grearer "Time, and Accuracy in the Regimen of 
the Fire, to perform the Operation. For this Rea- 
fen it is much better to repeat it with new Pyrites, 
But you can roaft no more than the double Quan- 
tity at once of the Ore you: have a. Mind to ime - 
ploy in the forégoing Experiment: to the End that 
the Precipitation by Fufion not fucceeding, there 
may remain. ftill another Portion’ intire; left you 
fhould be obliged to repeat a tedious Roafting: If 
you fee the Signs of a ferreous refractory Pyrites, the 
Operation mult. be pertormed with a greater. Fire, — 
and much more quickly; However, teke Care not - 
to do it with too violent a Fire: For a great deal of 
Copper, is confumed not only by the Arfenick, but 
allo by.the Sulphur, and this happens even in: Veffels 
fhut. very: clofe; when the Sulphur is expelled by:a 
Vire not quite fo ftrong: Which a reiterated and. 
milder Sublimation of the Sulphur, in a Veffel both 
very clean and well clofed, will clearly thew. 
-L2. When the greateft Partiof the Sulphur and. the 
Arfenicic sis: diffipated, by fuch Caufes às. promote 
olliquation. you may make a ftronger Five: But 
them.it is:proper £o. add a little of fome fat Body ; 
for this difloimes mineral Sulphur, it changes the. 
Mixture of itin fome Part, which: for Inftance-con- 
hits in a certain Proportion of Acid and Phlogifton, 
and at thefame!Time hinders the Metallick Barth from 
being reduced into Copper; by being burnt to an Ex- 
cefs. From thete-Effedts the: Realon is plain, why 
Affayers produce. lefs. Metals in the trying of Veins 
of Copper, ‘head and Tin, ‘than. fkilful. Smelters do. 
i large Operations, For, the former perform. the 
0-0 y Roafting 
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Roafting ünder the Muflle, with a clear Fire, and 
without an oily reducing Menftruum-; whereas the 
latter perform it in. the Middle of Charcoal or of 
Wood, which perpetually emit à reductive Phlogifton, 
1:3. The darker and: blacker the" Powder of the 
toafted Ore appears, the more Copper you may ex: 
pect from it? But the redder it looks, the lefs Cop- 
per and the more Iron it affords: for roafted Copper 
diffolved by Sulphur or the Acid of it, is very 
black; and Iron, on the contrary, véry red. — 
1^ 4ulf a pure Copper-Ore lyes hidden, together with 
Ores of other Metals or Semi-Metals, ‘fall of Sulphur 
and Arfenick, .im one and the fame Glébe; that can- 
not be feparated with the Hand,’ it mutt be roafted: 
For, while the Copper is reduced ánd precipitated to- 
gether With theft other Metals, it-participates of their 
Sulphur and Arfenick; wherefore, itis the fame as 
if the Ore of the Copper itfelf had been defiled by 
them. : "t 


PROCESS XL 


The Precipitation of Copper, ouf of roafled (Proc, 
arts A XXXIX.) Ore. ad 


APPARATUS. 


Ivide the roafted Ore into two Parts: Each of 
? them. fhall go fora Centner: add to it the 
fame Weight of Sandiver, and four Times as much 
of the black Flux, and mix them well together: As 
for the reft, do all according to Proc. XXXVIII: 
- The precipitated Regulus will be. half-malleable, 
fometimes quite brittle, now and then pretty much 
like pure Copper in its Colour, but fometimes whit- 
ifh, and even blackifh: Whenceit is moft commonly 
called black Copper (in German Schwarts XSupfer); 
though it is not alwáys of fo dark a Dye. 
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1. It is eafy to conceive, that there is as greatd - 

ifference between the feveral Kinds of this Metal — 
called black Copper, as there is between the pyris 
tofe and other Copper-Ores, accidentally mixt with — 
other metallick and Semi-metallick Bodies. : For, all 
the Metals, the’ Ores of which are intermixed with | 
the Copper-Ore, being reduced are precipitated to4 
gether with the Copper; which is brought about by 
Means of the black Flux. Wherefore, Iron; Tin; 
Lead, the reguline Part of Antimony, and Bifmuth, 
moft commonly are mixt with «black Copper, in a 
Multitude of different Proportions, Nay, it is felf- 
evident that Gold and Silver, which are diffoivable - 
by all thefe Matters, are colle&ed in fuch a Regulus, 
when they have been firft hidden in the Ore. Befides, 
Sulphur and Arfenick arenot always altogetherabfent. . 
For they can hardly be expelled fo perfe&ly by the ma- 
ny preceding Roaftings, but there remain fome Vefti- 
ges of them, which are not diffipated by a fudden 
Melting, efpecially in a clofe Vefiel, wherein the 
Flux {wimming at Top hindersthe A&tion of the Air. 
Nay, Arfenick is rather fixt by the black Flux, and 
affumes a reguline Semi-metallick Form, while it is at 
the fame Time preferved from diffipating, by the Cop- . 
per. But, the Variety of the Colours; of-the'Cons 
Tiftence, and even. of the. Goodnefs of black Cop« . 
per depends on this, (S Eger VY" ORGAN ONT 
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PROCESS"'XLL 


be running down of Pyritofe, crude, Copper-Ore, into — 
- “a rough, brittle Regulus, dy a Stratification with 
Charcoal. | 


APPARATUS. 


r. HUSE a Weight of as many common half- 

Ounces for a docimaftical Centner, as there 
are Pounds in a large Centner, that each half-Ounce 
may reprefent a.common pound Weight; weigh in a 
large Balance one or many. Centners of crude Ore 
not roafted, and broken in {mall Pieces of about the 
Bignefs of a Pea. Let the melting Furnace have a 
freth Bed, and be altogether difpofed as in Proc. 
XXXIV. N°. 1. and Part I. $ 239, 240. Stop 
with the fame Lute which the Bed is made of, the 
Hole of the Bottom-part, through which the Body 
melted may run from the inward into the outward 
and foremoft Bed. When the Furnace and both 
Beds are well dried and made white bot within, put 
the Ore into them at feveral Times; mean while 
let the Furnace be conftantly kept full of Coals, 
and the Bellows blow very ítrongly at the fame 
Time; let the Nofei of thefe be directed obliquely 
downwards, that it may determine the Flame to- 
wards the Surface of the inward Bed, and of the 
Matter which is melted in it, to make it keep in a 
State of Fufion : All which Particulars muft be ob- 
ferved more exactly than in Proc, XXXIV. Ne. 2. 
becaufe of the refra&ory Scoria. But if you know 
from the outward Appearance of the Ore, or from 
the Experiment already made before, that this Ore, | 
ar the Scoria which will be produced out of it, is ot 
a refractory Kind; it is proper that you fhould add a 
fufible Scoria, that has already born the Fire feverai 
"Times, and is well tried that nothing of any Metal 
caa be reduced out of it, of which you cannot de- 
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termine the Proportion with Regard to the Ore. 
otherwife than, by Trial. ) Qo i due, 
2. When you have put one Centner of the Ore 
into the Fire, continue the Fire, till you'can judge 
that all the Ore is collected into the Bed: Try with 
an lron-poker, which you are to introduce into the 
Bed threugh the oblong Hole of the Bottom-part, 
whether ali the. Ingredients are melted; efpecially if 
the Scoria's are melted thin enough, cr havea pitchy 
Confiftence ; for, fuch muft be fetched out of ‘the 
faid Hole with the Poker, left the Inferior A per. 
ture, through which the melted: Matter is conveyed: 
into the outward Bed, fhould be obílruéted. Then; 
with an [ron Rod cutting at one of its Ends, open 
the Hole that is flopt with Lute; that the melted 
Matter may run out into the bot foremoft Bed, Now, 
if you have a Mind to melt many Centners of your 
Ore; remove from the Hole the fmall Coals, or the. 
tenacious Remains of the Scoria’s and ftop it with’ 
frefh Lute: This done, take the hardened Mafs out 
of the fore-moft Bed, with a Pair of Tongs: Then 
you may, in the fame Manner, put into the Fire, melt, 
and convey into the foremoft Bed, another Centner: 
Obi your Ored sani Fons | V SUO 1 
3. When all the Ore you intended, ‘has 'patt! 
through the Furnace, and’ the Fire is confumed, 
and the Furnace grown cold, break the Beds; that 
you may collect what has been infinuated into the 
Chinks, which they poffibly have contracted dutingy 
the Operation. Likewife, examine clofely the broker. 
Scoria’s, that you may fee whether any Thing of the 
reguline Part has been detained therein : "This mutt. 
be feparated either with. the Hand, ‘or by wafhing 5' 
and, examined in the Balance together with the Re=: 
gas collected: in the outward Bed, which is purged: 
of all Scoria's, «But, the Regulus in which the Metal 
iesu hidden in its: State of }Ore;’ will be’ very 
pttlea «^71 383 dind v2 Seay So ms 
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1. In this Fufion, the Ore melts on Account of too 
' fadden an Application of the Fire; for this Reafon 
it lofes its Sulphurand Arfenick only in a fmall Quan- 
tity (Proc, XXXIX. uf. Ne 1.) the reft joins more 
ftri&tly with the fixt Subftance of the Ore, Therefore, 
as Iron, which abounds in every Pyrites, feparates 
the Sulphur and Arfenick from all the other Metals 
and Serni-Metals, and unites them to itfelf (Par? I. 
§ 147. coroll. 1.); on this Account thefe heavy Bo- 
dies fink to the Bottom, and the Iron, freed of Sul- 
phur and Arfenick, fwims at Top, together with the 
unmetallick Earth. But this Separation does not fuc- 
ceed fo perfe&ly, but there remains fomething of the 
dron and of the unmetallick Earth in the Regulus, 
and fome Copper in the Scoria's: The Reafon of this 
is, that the Iron which is in the pyritofe Ore is not 
fufficient to abforb all the Suiphur and Arfenick, and 
that by. Means chiefly of the Arfenick, which, toge- 
ther with the Metals, turns to a reguline Semi-metal- 
lick Subftance, Part of this fübtil Earth remains joined 
to the Regulus. This Regulus is called Lapis Cupri, 
in German Wobhtetu, Wupferftcin, (ic. becaufe it has 
hitherto preierved the Nature of the crude Pyrites. 
2. Butevery pyritofe Copper-Ore muft not be made 
to go through this rough’ Melting; but only that 
which has a great Deal of Iron and a littie Copper in 
it. "For, the Reafon why the melting is done here 
withouta previous Roafting, is, (1.) that the fron may 
be feparated from the Copper; which is performed 
like a Precipitation by Fufion, through the Action 
of the Sulphur upon the Iron (N° 1.):: Nor could the 
Separation of fo much Iron. from the Copper be 
made with any Benefit by another Method. (2.) That 
the melting may be performed conveniently : For if 
an Tron-pyrites is deprived of its Sulphur by roafting, 
it is hardly ‘tractable by Fire alone, on Account of 
the refractory Nature of the martial Earth: This E 
| a 4 : 
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be obferved in any Iron-Ore, though it be ever fo fu- 
 fible in it$ kind ; becaufe it wants a far more violent 
Fire to be melted, than any other Ore whatever. 
Nay, itisproper alfo hereto ufean unmetallick Earth, 
altogether untufible by itfelf, which enters in greater 
Quantity into the Compofition of the Pyrites, as it 
contains a leffer Quantity of Copper. But both thefe 
~ gre freed, by a violent Fire fuddenly applied tothem, 
from the Sulphur which is in fome Meafure fixed in - 
the Pyrites, and cannot evaporate very quickly; and 
the Iron is at the fame Time feparated from the Cop- - 
per, and thus the Copper is freed from Sulphur, by 
Means of Iron, and reciprocally from Iran, by Means 

of Sulphur. i vt 

3. By the fame Method, you will obtain Silver, 
Gold, and Copper, if the Ores in which they lie 
hidden, aredifperfed among a great Quantity of Stones - 
_ «and Pyrites, which admit of no Wafhing ; nor can . 
the Metal be feparated therefrom with Benefit, by 
any other Method hitherto known: ‘for: Inftance, ~ 
after fuch an Ore has been beaten to a coarfe Pow-— 
der, if there is not already .a fufficient Quantity 
of yellow fulphureous Pyrites in itj you muft chufe 
fulphureous Iron-pyrites, and even among thofe you 
have at hand, thofe that contain the greateft Quan- 
tity of Silver, Gold, and Copper; for by this Means 
you obtain in one fingle Opeiation, and at the fame 
Expence, the abovefaid Metals, which fometimes 
cannot be fetched with Benefit out of the Pyrites, 
by a particular Procefs. You muft add fufible Scoria’s _ 
to thefe Ores and Pyrites, efpecially thofe that re- 
main of the Melting of Lead. Ore, and thofe chiefly 
out of which a little Lead may ftill be fetched or even 
- the very Ore of Lead itfelf: Nay, fome other addi- 
tional Ingredients too, that are eafy to be melted ei- 
ther of their own Nature, or at leatt by the Me- 
thods here. prefcribed, and the Quantity and Choice 
of which can hardly be: determmed with Certainty, 
otherwife than from a long Experience in thefe Mate 
ters, by Experiments, and a great A:tention to every 
EN EU NU UN y is . Circumftance 
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Circumftance. |. All thefe Things pafs through the 
Furnace, whence proceeds a Kegulus, in which Gold, 
Silver, Copper, and Lead are concentrated, but in 
a rough Manner (N° 1.): However, the Lead which © 
chiefly receives the Gold and Silver, is fometimes 
colleéted into a Regulus by itfelf, and gets to the 
lower Part of the Bed, with an Abundance of 
Scoria’s. ! 

4. The Precipitation of the Ore out of the fcori- 
 ficated Stones, muft be chicfly attributed to the Py- 
rites in the Procefs. For the Martial Earth which is 
in the Pyrites, leaves its Sulphur in the very Begin- 
ning, when the Fire begins to act; and this Sul- 
phur being agitated by fo great a Fire, carries away 
a great many metallick Particles, efpecially of Iron - 
(Proc. XXX1X. uf. Ne. 1.): Therefore, both thefe, 
which are found every where, the Stones, that conceal 
J. Oresand are intermixt with them, being broken {mall, 
diffolve and penetrate them, and difpofe them to a 
Scorification; which happens the more conftantly, 
becaufe Sulphur is fo ftrongly fixed by Iron Particles 
adherent to it, that it cannot evaporate very quickly, 
. though it is expofed to ever fo violent a Fire. The 
other Part of the Martial Earth turns to a Scoria, 
which, by adding Scoria's that contain Lead, and 
other fufible Matters, diffolves the Stones intirely, 
and bring them to a Fufion. Then the Ores get free 
therefrom, and are precipitated ; and their remaining 
Part of martial Earth being reduceed to a metallick 
State, abforbs a little of the Sulphur and Arfenick: 
On this Account the Metals are concentrated into a > 
folidweighty Regulus, with which a great Quantity of 
- the reduced Iron mixes. Therefore you are to make 
the following Obfervations concerning this Procefs. 
(1.) That Sulphur is neceffarily required, and that 
the above-mentioned Operations are performed by the 
Concurrence of it, is very plain, becaufe the Pyri- 
tes deftitute of Sulphur is not capable of affifting the 
Scorification, but is rather an Obftacle to it, by its 
refractory Quality, (2.) That Iron is not only of a 
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icorifying, but alfo of a. precipitating Nature, fine’ 
it abforbs Sulphur and Affenick : For a Séorification. 
may be performed by the Lead- Ore, oritsScoria; and 
by adding other Flüxes: “But the greateft Part of the 
Lead is retained in the Scoria’s, togethet with the 
metallick Part inherent in the Ores, when a Pyrites 
. containing Tron is wanting: Nay,’ Lead itfelf, cane 
_ not be fufficiently, and fometimes not at all.precipi- 
tated out of its Ore, and rendered pure, without the 
-Affiftance of Iron. (3.) A too great Quantity of Ar- 
fenick is hurtful here, and for the moft Part hardly re- 
ducible into Glafs, on Account of its Rapacioufnefs, 
_and of the Deftruction of the Lead (Part 1. § 73.) But 
a great Deal of the Arfenick is alfo fixe with mietal- 
. lick and unmetallick Earths, and is tnixt with both. 
of them: ‘Whence very coarfe Regulus’s are produced j 
the Scoria’s, on the contrary, retain a great Deal of 
the Metal: Thence are alio produced» Semi-arfe: 
nical Subftances, that are diftin& from the Scoria’s. 
and the Regulus, containing chiefly Copper and Iron; 
which are called by the German Metallurgifts ft» 
fer-leg, when they contain a great Quantity of Cops 
per with Tron; but are called Speife by the fame; 
when they confift only of Iron and Artenick : Thefe- 
have much of the unmetallick Earth in them. > 


PROCESS XLI. 


7. be melting of Pyritofe crude Copper-Ore, in a clofe | 
: Feffel, to make a Regulus like that of Proc. XLI. . 


APPARATUS. 


1. Y A AKE two Centners of the {mall docimattical 
| . Weight of'that Ore not roaíted ; beat them to 

a fine Powder, mix them with twice or thrice'as much 
of pulverifed common Glafs, which you are to have 
at Hand, and which muft be very fufible: Or, ins 
ftead of this ufe Scoria’s altogether deftitute of a mes : 
tallick reducible Earth, and eafily melting in the 
I : Fire, - 
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Fire. Put them into a Crucible or Pot; and cover 
them over with common Salt, fhutting the Veffel 
Clofe with a Tile, and ftopping the Joints with 
INR 7 Tea | à 3 
2. If thefe Things melt in the Wind-furnace, by 
Means of a violent Fire, you will find at the Bottom’ 
of the Veffel a Regulus like that of Proc, XLI. 7 


The Ufe and Reafous of the Procefs. 


i. No fulphureots Ore that has not been 
roafted, ought to, be melted by adding to it an al- 
caline Flux: For, fixt Alcali together with mine- 
ral Sulphur, turns to a Body, called Hepar Sulpburis, 
which retains in it diffolved metallick Bodies (Part 
J. $ 149.): For this Reafon, if you melt in the Fire 
an Ore containing a great Deal of Sulphur, or of 
the Acid of it, with a black or a white Flux of an 
alcaline oily Nature ; you either have no Regulus at. 
all, or at leaft the greateft Part of it is detained in 
the Scoria’s, that is, according as there is in the Ore 
a greater or a lefs Quantity of the Metal to be preci- 
pitated. If the Ore is mixt with Sandiver, and ex- 

-pofed to a melting Fire, the Regulus is eafily preci- 
* pitated out of this moft fufible Salt: But this Regulus 
moft commonly retains the Colour of the Pyrites 
itfelf, and when expofed to the Air in a fhort Time 
turns to a brown and very falt Powder ; which fhews, 
. thata great Quantity of Salt has mixt with it: Nor is 
the Scoria that fwimsat Top deftitute of Metal, which 
renders both the Weight and Quality of the Regu/us — 
uncertain. | uw 

2. This Mixture of Sulphur with oily alcaline 
Matters, moft commonly muft be acknowledged. to 
bean acceffory Reafon, why the Ore melted in clofe 
Veffels, or the Metal itfelf, when mixt with Sul- 
phur,' afford a leffer Quantity of pure Metal, than 
when the melting is performed in an open Fire; un- 
lefs fome precipitating Metal is added: As, for In- 
ftance, Iron in the melting of Lead: But this does 

not 
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not fucceed in the prefent Cafe: for Iron, that may. 
be mixt with Copper while it precipirates it, mixes 
in great Part/ with the precipitated Copper. For, 
according to the moft accurate Experience, the pre- 
cipitated participates of the precipitating Body, if 
‘not in all, at leaft in a great many Precipitations ; 
and this happens in the moift as well as in the dr 
ones; Neverthelefs, this happens fometimes more, 
fometimes lefs. E as | 


PROCESS XLII, 


The further Purification of the Regulus’s of. Proc. 


.. KALI. ezd XLII, ze make Black Copper, - 
| APPARATUS T 


d.a the Regulus be beaten to a coarfe Powder, : 


and be roafted and comminuted feveral Times 


/, 


over, that the Sulphurand Arfenick may be diffipated | 


(Proc. XX XIX): Then, let it be reduced with the. 


black Flux (Proc, XL.) or by Stratification with. 
Coals! The Regulus thereby produced will be like 


that of Proc; XL. 


The Ufe and Reajons of the Procefs, 0 


1. As the Regulus’s of the foregoing Proceffes, are 
mate of the Particles of the Pyrites melted together, . 


with this only Alteration in the Proportion of the In- 


gredients, that there is lefs Sulphur and Arfenick, and - 


lefs alfo of the fubtil unmetallick Earth in the Regulus’s 


than there was in the Pyrites out of which they have 
been produced (Proc. XLI N°. 3.): It is neceffary to 
make previous Roaftings by the fame Methods that 
. were prefcribed Proc. X XXIX, to make. the black 
Copper fo called Proc. XL. Nay, one or two Fu- 
fons muft fometimes precede the Roaftings, when the 


Kegulus's are very coaríe,.and tainted with a great - 
Quantity of Tron i that the Iron may, by a repeate s 


Precipi- 


- 
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Precipitation, and by the Sulphur and Árfenicle 
ftill remaining, be feparated from the Coppers 
whereas, both Metals would otherwife be confounded 
together by a fubfequent Fufion, the Sulphur and 
Arfenick being intirely diffipated, and could hardly 
be feparated- (Proc. AI. Os BS 2] 


PROCESS XLIV. 


To find out how much pure Copper may be Spi by 
: peat ead out of black CAPE 


P Hoevet attempts to find this out with the 

Touch-ftone, muft be ex dips with thé 
Ufe of the Proof:needles (Par? I. $ 289.) ; one of 
which muft be made of the pureft Copper, the others 
of black Copper more or lefs pure; the Nature and 
' Goodnefs of which may be afcertained by the foregoing 
Experiments. Then the Copper to be examined, 
inuft be rubbed upon tlie Touch-ftone, and compared 
with the Needles rubbed upon it in the fame Manner, 
If the black Copper is of tlic beft Kind, after having 
compared the Colour and Du&ility of it with the 
Needles, you may. in fome Meafute judge of the 
Goodnefs of it, But, if it is lefS pure, you can con- 
¢lude nothing that is certain by this Method; becaufe 
the Colour and Confiftence of Copper may be changed 
by many Caufes, fometimes by one, fometimés by 
feveral at. once, there being a Multitude of Propor- 
tions that concur to vary it à thoufand different Ways. 
For, Copper, for inftance, i is rendered white equally 
by a great Deal of Tin, by a little of Bifmuth, and by 
avery little Arfenick. What will then be your Un- - 
Certainty, if many other Caufes concur with thofe’ 
juft mentioned, to increafe it! You muft then exa- 
imine your Metal by ancther Method. 
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1T. Separate a Specimen of your black Copper of 
the Weight of two. fmall docimaftical Centners at 
leaft; and do it in the fame Manner, and with the 
fame Precautions, as if you would déte& a Quantity 
of Silver in black Copper ( Proc, XII.-Ne. 1, 2.) 

2. Then with Lute and Coal-duft make a Bed in 
the Cavity of a, Teft, moiftened: When this. Bed is 
dry put it under the Muffle of the docimaftical Fur- 
nace, in the open Orifice of which there muft be 
bright burning Coals, wherewith the Teft muft like. 
wife be furrounded on all Parts: When the Whole ds 
perfectly red-hot, put your Copper into the Fire, 
alone, if it contains Lead; but if it is altogether defti- 
tute of it, add a fmall Quantity of Glafs of Lead, and 
with a Pair of Hand-bellows, increafe the Fire, that 
the Whole may melt with.all Speed: This done, let 
the Fire be madea little lefs. violent, and fueh as 
will fuffice to keep the metallick, Mafs well melted, 
and not much Greater. The melted Mafs will 
boil, and Scoria's will be produced that. will" ga- 
ther at the Circumference. All the heterogeneous 
Matters being at laft partly diffipated, and partly 
turned to Scoria's, the Surface of the pure melted 
Copper will appear: So foon as you fee it, take the 
Pot out. of the Fire, and extinguifh. it in Water: 
Then examine it in a Balance, and if Lead has been 
at firft mixt with your black Copper, add to the 
Regulus remaining of the pure Copper, one fifteenth 
Part of its Weight, which the Copper has loft. by 
Means. of the Lead: Then break it with a Vice; 
and thus you will be able to judge by. its Colour - 
and. Malleability,: and. by the Surface of it after it 
is broken, whether the purifying of it has been well 
performed, or no. But, whatever Caution you may 
ufe in the performing of this Procefs, the Produ&t | 
willyneverthelefs, be always lefs in Proportion than — 

Pic . what 
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what you get by a greater Operation ; provided the 
VoM bb well purified i in the fmall Trial, 


Another Mesbods 


x. Take black Copper; las fl inthe fame Manner 
as before (N*. 1.)/and break intofmall Pieces a Quan- 
tity of it a little more than two docimatftical Cehtners: 
This may be done very well: with. a Hammer and. a 
Chizzle; that the {mall Bits: may.be made of the Size 
* of large Pieces of granulated Metal :- Then reduce it 
to the exact Weight of two Centners :: Weigh allo two 
Gentners of pure comminuted Copper : Add to each, 
being granulated, an. equal Weight of pure g oranulated, 
Lead, not having the leaft Appearance of a: Mixture: 
of Copper, which may be aitingiiished from a; dark; 
Colour remaining in it, when:you vitrify it alone ira 
. Coppel: Wrap up both thefe granulated Mstela asi 

‘rately in fmall Bits of Paper.. 

2. Put two Coppels under the Muffie, and heat ther 
for a While with.a ftrong Fire:. This done, put your 
granulated Metalsinto them; and beftow all your Care 
‘here*to hinder the Action ofthe Fire flot being 
greater upon one Coppel than uponithe other, How- 
ever, let the Procefs be performed with a pretty {trong 
Fire: When all the Lead is confumed, and the Singale 
ceafed, take both.Coppels-out of the Fire, as nearly: 
at the fame Time as pofiiblysyou ean, and extinguith, 
im Water the» remaining ‘Beads of Copper: Then 
weigh them, and as. much’laso there is wanting of 
the two Centners of pures granulated Copper, fo 
much are yowto add to the Regulus remaining of the 
two Centners:of black Copper; becaufe a like Quan- 
tity of it has beenicon{umed. by the Lead: Butaf the; 
black Copper contained Lead of ixtlf, obferve, be- 
(ides, the Difference of the Weights of both Regülus'sy 
and add furthermore the fifteenth Part of. it.-. You 
will. have gathered by this Means. the Weight of 
pure Copper’ that may be fetched out of the black 
one. Let, for Inftance, the Regulus remaining of the 

. two 
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two Centriers of pure granulated Copper weigh 186757. 
' ‘This has loft 14/5. by the Coppelling. If the Regu~ - 
Jus remaining of the black Copper weighs 154 1. — 
you mult of Courfe add 14/77. to the 1540 thereby 
to reftore as. much Copper, as has been -confumed 
of your Copper by the fame Lead, ahd dn;the fame 
Degree of Fire: The Sum 168 will indicate how. 
' many Pounds Weight of pure Copper may. be fetched’ ' 
out of the black one.. ; But if the black’ Copper had 
already fome Lead in it ; this being confumed, carries: 
away with it about the fifteenth or fixteenth Part of: 
the pure Copper; which muft of Courle be: added: 
over and above. But you may take for the Quantity 
of the Lead, the Difference of the Regelus’s remain- 
ing after the coppelling 4. Therefore inthe Example: 
jut propofed, the Difference between 186 and 154) 
will be 32 : For which Reafon you muft add two’ 
Pounds ; and the whole Weight will be 170 4. This’ 
Method proves more exact than the foregoing. — * - 


^^ The Ufe and Reafons of the Proceft.. 


4, This is the laft purifying of Copper, whereby: 
the Separation. of the’ heterogeneous Bodies begun: 
in the foregoing Proceffes, is completed as perfectly 
as it poffibly can be. - For, except Gold and Silvery. 
all the other Metals and Semi-metals are partly diffi 
pated and partly burnt together with the Sulphur and. 
Arfenick: But, in the Fufion, they: either turn of 
themifelves to Scoria or-Fumes ; or this is performed 
by Means of Iron, which chiefly abforbes Semi-metals, 
Sulphur, and Arfenick, and the Deftructionof itis atthe 
- fame Time accelerated-by them. Thus the Copper is 
yrecipitated out of them pure: Forit is felf-evident, that. 
 theunmetallick Earth is expelled, the Copper being res 
duced from a vitrefcent terreftrial to a metallick State, 
and the Arfenick being diffipated, by: Means of which 

the {aid Earth has been chicfly joined to the coarfer 

Regulus’s of the firft Fufion. But there is at the fame _ 
"Time a good Quantity of the Copper diiit 
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the Scoria’s; howéver a gteat’ Part of it may be te- 
duced out of them by repeating the Fufion. 

2. However, though Iron, when melted alone, or 
even with Copper, is moft eafily burnt, and fcorified ; 
heverthelefs, when it isonce melted, and confounded 
with Copper, it can never be entirely feparated 
by Fire alone, without the greateft Part of the 
Copper be deftroyed along with it. Therefore, ac- 
cording to the Diverfity of the Ores, and of the 
Skill they are managed with, there is a vaft Difference 
in Coppers produced by divers Proceffes, not only 


‘from many different Ores, but even from Ores of 


the fame Kind: which Difference almoft always de- 


pends upon the Tron mixt with them: But, this is eas 


A 


fily feparated by a little Lead: For the latter that 
can upon no Account be mixt with Iron in a metal- 
lick State, diffolves the Copper, and rejects the Iron; . 
but the Lead itfelf not being able to fuftain fo ftronga 
Fire, refolves partly into Fumes, and partly into Sco- 
ria, This isalfo the Reafon, why a better Kind of Cop- 
per is got from Copper-Ores that contain Licad, and 
from black Copper from which Silver has been fe- 
parated by an Eliquation made with Lead, than 
would have been got, had Lead been altogetherwanting. 
T'herefore, when black Copper containing Lead is 
to be purified, it is not without Reafon, that you 


. add to the remaining melted Copper, the fifteenth 


Part of the Portion, which has been loft in the 
Operation, that the Quantity of pure Copper that 
lies hidden in the black Copper, may be more exactly 


determined: On the other. Hand, Iron has been fo 


much rejected in the foregoing Proceffes, that it 
hardly deferves any Confideration: Which is like- 
wife true of many other Bodies that are joined with 
Copper. However, you mult examine whether the 
other Circumftances will permit it: Becaufe black 
Copper is yet fometimes full of a great Quantity of 


. Sulphur: But if the latter abounds, it is proper to 


feparate it before the Excoction, by roafting, and 
by a reducing Fufion, with an Addition of fome- 
Y thing 


422 | mur TEAM | +4 
thing that abforbs Sulphur ; for Inftance, | of Soria 
of Iron. 
3. Obferve, as to the ; Applicaton of the Fire j in ' 
this Procefs, that it muft be applied to Copper with — 
all imaginable Speed, to make it foon run: For, if . 
you negle& this, a creat Deal of your Copper is: 
burnt : - Becaufe Copper that is only red hot, cleaves 
‘much fooner and in much greater Quantity into half. | 
Ícorified Scales, than it is diminifhed in the fame 
Time, when melted. However, too impetuous a 
Fire, and one much greater than is neceffary on 
the Fufion of it, deftroys a much’ greater Quantity - 
of it, than a Fire fufficient only to put it in Fufion, © 
would do. For this Reafon, when the purifying is. 
finifhed, the Body melted muft be extinguifhed in 
Water, together with the Veffel; left being already 
grown hard, it fhould ftill remain hot for a. While... — 
4. As there is more or lefs Copper deftroyed by the ; 
fame Quantity of Lead, on Account of a different - 
Regimen of the Fire, the fureft Way i is to maketwo - 
Operations at once, when Lead is fuperadded: to the 
black Copper, or when the Operation is.made toge- 
ther with Lead in a Coppel. For, by this Means, 
you may conclude from the Portion of pure: Copper | 
deftroyed, the Quantity of which is exactly known, - 
hów much of the pure Copper the fame Weight of 
Lead has carried away with it from the. black ( Copper ; 
-as likewife, how much of it was burnt by itfel£.. ue 
though you fhould ufe ever fo many: Cautions, you © 
_cwill‘never have ina fmall Procefs a Produét pro- | 
| portionable to that of alarge one:, For, imperfe& 
Metals are fooner or later deftroyed, according as. 
they are ERA to a greater or lefs Surface of Air: 
Now, a fmaller Mafs, ceteris paribus, is refpectively 
expoled. to. a. larger.Surface of Air, than a larger 
Mais : CR IOLE. more is loft of a Ímaller than of 
a greater Quantity. To remedy this in fome Mea-- 
fure, fevera] Centnets are employed for'the Experi- — 
ment: Butthe Nature of the Operation: is fuch, that - 
| jou | 
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you can neither intirely correct, nor altogether ex- 
clude the Action-of the Air. 

5. It is proper here to mention the Danger occa- 
fioned. by a fortuitous or imprudent Application of 
Water, or of a moi(t, nay, of a mercly cold Body, 
to melted Copper *. For, of all Metals there is 
none that fcatters with ío great a Violence all the 


Things round it, as melted Copper, efpecially boil- 


. "ing purified Copper, called in-German c&abrIupfer ; 


- 


infomuch, that the Fall of a Coal, or of.a imall 
moift or cold Stone, has often broken afunder whole 


Furnaces, and burned whole Laboratories : And this 
happens efpecially, if but a ímall Quantity of 


Whter extended wide, touches a large Surface of Cop- 


per. Likewife, Copper that begins to grow. folid, 


being thrown on a moift, cold, but efpecially wide 
Surface, flies about with great Danger to thofe that 


"ftand by, and of fetting the Building on Fire. Where- 
. fore, if you have not a Mind to be expofed to the - 


fame Danger, you muft take Care in the Granulation 
of Copper by Water, that it may fall from a floap-, 
ing Surface, or through a bored Veffzl, and with a 
{mall Stream, into Water that is ftirred about with 
great Force, | 


*NE There is the fame Danger in melted Brafs or Bell- Metal, . | 


' or any other Mixture, whereof Copper makesa Part; fothat Found- 


ers of all Sorts fhould be equally cautious in this Refpe&: A melan- 
'choly Accident of this Kind happened at the Braís Foundery at 


"Mindmill-bill near Moorfields, Lindon, about twenty Years ago, when 


fevera! People of Quality were invited to fee the Cafting of two 
large B:afs- Cannon at a Time ; the Heat of the Metal of the firit 
Gun drove fo much Damp into the Mould of the fecond, which 
was near it, that as foon as the Metal was let into it, it blew up 


"with the greatelt Violence, tearing up the Ground fome Feet deep, 


breaking down the Furnace, untiling the Hoafe, killing many of 
the Spectators on the Spot with the Streams of melted Metal, 
and fcalding many others in a moft miferable Manner. 
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! Examination if the Scoria’s of the foregoing Procefis 
concerning Copper. 


APPARATUS Gy oe 


i I the Scoria is much charged with Sulphur; beat 


two Or thrce docimaftica] Centners of it to a fub- - 


E 


tile Powder, and mix it, either alone, or, if its re- 


fractory Nature requires it, with fome very fufible, 
common, pounced Glafs, without a reducing faline 
Flux, and melt it ina clofe Vefiel, and in a “8 
having a Draught of Air, as in Proc. XL; (E 
will have a Regulus like that Proc. XLII. A 
But when the Scoria has little or no Sulphur at all 

“in it, take one Centner of it, and with the black Flux 
manage it as you do the. fufible Copper-Ore (Proc.. 
XXXVD: You will have a pure Regulus, d 
. But, if you have a Mind to try a greater Quan-. 


tity of Scoria, perform the OPER eam to. 
(Proc. XLI) 


\ 74% 
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. While Metals are precipitated by Scorification, 
adr with a melting Fire, out of the folid’ Bodies in 
which they are yeloteal the Séoria's, on account of 
their Clamminefs, moft commonly retain fomething 

of the Metal (Part I. $ 98. Schol.) : Dod when. 
the juft Quantity of Phlogifton is wanting, and the ' 

Fire is either too {trong or of too long. Duration; a 

"great Deal of the already precipitated Regulus sof the 

Metals of an imperfect Mixture, being half-vitrified, 
turns to Scoria's again : Likewife; the Exeefs of Sal. 
“phur and Arfenick i is oftentimes an Obftacle to a fuf- 
ficient Precipitation, efpecially when precipitating, 
Matters are wanting, or mifapplied : F inally, the 
‘Deftructibility of the Metal itfeif, hinders one from 
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attempting a complete Precipitation at once : It is ^ 
better to feparate only the Part which is firft expelled 
out of the Scoria’s ; and thefe afterwards are expofed 
to a reducing reiterated Fufion : Which Method is 
the more benéficial; becaufe thefe Scoria's ferve fome- 
times iaftead of a Mezfiruum to melt other Ores, 
and thus leave at the fame Time the Metal remaining 
in them. 

2. From thefe Things, might perhaps be explained 
"the pretended Obfervations, how a new Generation ^ 
of Metals has been operated, by the Influence of the 
Stars and of the Atmofphere, in Scoria’s rejected a | 

great while ago. Mas 
-3. The perfect Scoria coming out of pure Cop- 
per, out of Stones, and other vitrified Bodies 1s of a 
blue Colour. But, if there isin it more Copper not 
quite vitrified, it looks reddifh ; and the more ftill, 
as it-contains more Copper: Wherefore, a great 
Quantity of Copper may alfo be reduced out of fuch 
‘a Scoria. But this Colour may be intirely obfcured, 
by the Addition of many other Bodies, efpecially of 
metallick ones: Which is chiefly effected by Iron; © 
becaufe a fmall Quantity of it gives the Scoria’s a. 
very black Colour. For this Reafon, you mult. 
never neglect a docimaftical Examination of the Sco- 
ria’s. But the metallick Regu/us's which are preci- 
pitated' out of them, are as various as thofe produced 
by the Ores themfelves. . For, the Regulus's which is 
precipitated out of the Scoria's of (Proc XLIII.) mic’. 
-pyritofe-Ore, is much coarfer than the firft Regulus’ 
proceeding from it: For a precipitating Iron lies 
hidden in the Scoria’s united with Sulphar, when the 
greateft Part of the finer Metal is expelled: There- 
fore, the Regulus which is efpecially called by the 
Germans Ocblack-Steist, is more full of Iron and 
Sulphur. Thus, all the Regulus’s produced from 
the Scoria’s are commonly lefs good than thofe ob- 
tained by the foregoing Proceffes : Becaufe there is a 
greater Number of heterogeneous, and chiefly of 
fixt Bodies, in the Scoria's, which, on this Account, 
c jf | mult 
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muft be compared with an Ore much impurer; than 
that from which the Scoria's are produced. . NE, 
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| The Elutriation or Wafbing of Copper-Ores: - il 
APPAR ATU Se 


TY ERE every Thing muft be done as in the 
ER AR Wafhing of the Ores of the foregoing. Me- 
tals: But you are to obferve in a fpecial Manner, that 
the green and blue Okers of Copper (Pars I. § 366.) 
admit of no wafhings although they lie hidden ina 
foft and not. very ponderous Earth: For,’ they are - 
very light, and are carried to very great Diftances, by | 
Waters not very:rapidly movedi ^05 05 0E 
.2. The green Copper-Ores, and. the blue azure 
ones (Zarz I. $ 364, 365.) can- never go - through | 
any Roafting, without cleaving into alight blackifh .- 
Powder: And as Copper, next to Tron, is'of all. 
other Metals the moft cafily burnt away, if the roaft- - 
ing is continued. a little longer, or even repeated, 
Part of the belt Copper is loft; that can by no Means. 
be recovered. For this Reafon, as the abovefaid 
Ores are at once light and eafy to be reduced to a. 
fuübtile Powder, they will not. bear wafhing, .unlefs 
they are adherent to Earths, or at leaft antermiüxt. 
between very: foft and lightStones, very eafy to be. 


'comminuted. by a. previous Roafting: Andevenin — 
this Cafe fome Lofs or other is hardly to be.avoided. . 
lowever, beware not to take for fuch Ores. thofe,. 
to the Surface of which a fmall infignificant Crutt 
of the blue or the green Oker has applied itfel —— 

: 8. The other pyritofe, fulphureous, Copper-Ores, 
inclofed in hard ponderous Stones, on Account of the» - 
Sulphur they contain, fuffer, and even require a’ 
 Roafting; not only to the End, that the Stones may. 
be difpofed to.a more convenient Comminution, but». 
alto that the Ore itfelf may be rendered more weighty - 
LRL | | and 
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and folid: For thefe Kinds of Ores are very brittle 
and light, and are comminuted more eafily and finely 
~ by pounding, than the crude Stone itfelf: Whence 
they afterwards are, for the greateft Part, carried 
away by Water. ' 

4. Therefore, when you meet with Ores that are 
‘difficult to melt, on Account of Stones intermixt with 
them, and either not feparable at all, or at leaft fo 
with great Difficulty, and never without fome Lofs 
of the Ore itfelf, itis better to manage them accord- 
ing to Proc, XLI. Uf. N°. 3. anime Rd 


PROCESS XLVIL 


To find out Copper in a pyritofe Ore, by Solution, ay 4 
a liquid Precipitation. Pv 


I F there is but a few half-Ounces of Copper in a 
À Centner of the Pyrites; they can never be found | 
out by a Precipitation by Fufion: For fo fmall a 
Quantity of Copper difperfed among fo great a Heap 
of heterogeneous Matter, is unavoidably burnt away 
by fo many repeated Roaftings and Fufions. W here- 
fore, a Method mutt be chofen, whereby the Copper 
may be feparated from the Ore by Means of liquid 
Menjirua, and then again eafily precipitated. ‘The 
Acid of Sulphur, which is already in great Plenty 
in Pyrites, is very proper for this Operation. Make 
a Solution of Vitriol out of fuch an Ore, by a light 
Roafting in an open Fire, and by expofing it after- 
wards to an Air fomewhat moift, and pouring warm 
Water upon it: Next, put into this Solution fmall 
ron-Plates, extremely well polifhed, and perfectly 
clean of all Greafe. If there is any fmall Quantity 
of Copper in the Pyrites, it will certainly ftick clofe 
to the Iron- Plates, in Form of avery fubtile Powder, 
. of a deep yellow Colour, and all of it will be fetched - 
out of the Solution, if you have but Time enough, 
and a moderate Warmth : Of which more hereafter, 
when.we treat of Vitriol. By this Means, the very 
mme 7. | leatt 
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leaft Quantity. E tte is 'dete&éd in: um Sidi 


you make well faturated Vitriol, with Spirit ‘oF Vies 


triol diluted and perfectly pure. The fame may alfo 
be done with feveral metallick Mixtures, in which 


Copper enters’: But it would: be too long here to 
mention the: feveral Methods’ to be obferved in this. 


-— 


Cafe; and the Perfon that makes the Xo will | 


eafily | Ron them out, 
“PROCESS ALYVIII, : 


7. de A of Silver aud Copper by lis witb 
como Deady - 


a the Copper be freed of all ndi baie 


Matters, by the Methods prefcribed in the fore= 


going Procefies: But the Gold and Silver being 
much more conftant than Copper itfelf, remain there- 


‘in in the foregoing. Operations. But, the Copper — 


mutt be tried, -before it is intirely melted, to know -. 


whether the Quantity of Gold and Silver it contains, 
will repay. the Charges of the Separation, For, this 


Separation muft be "made with. Copper ftill impure, 


called black Copper, by way of Fufion with Lead : 
ecaufe this Separation does not fucceed as well with 
melted Copper ; See the Reafon of this ( Parz1. $ 468, 


469). Befides, any Portion of the Lead remaining, ^ 


in the Copper after the Eliquation, renders the Melt- 


ing of the Copper more perfect and eafy, than if ig 


Was. performed. without Lead.. It will: not. be ims 


proper, to give a fhort Expofition. of the Reafons of | 


‘ this Procefs ; But whoever 1S defirous to know the 
' {everal and peculiar Furnaces, Machines, and. Ways 


of proceeding, fit for this Purpofe, let him purufe 
the Writings of Ercker *, Agricola +, and. others, 
whofe Methods have been re€tified by a certain Aur 


ea Tranflated i into Ezg///? by Sir Fohn Pettus, cinder D. Tide of 
Fleta Minar: Or the Laws of Art and Nature, in knowing, affays 
ing, ce. of Metals, Lond. 1686. in Foli io. 

T! Deve Metallica, Libb. XI, Ba/f/. 1621. in Folio. 
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thor ina Treatife Wom &etgeren und Cree. "eitsem.. 
But Mr. Swedenborge has coliected all thefe "Things T. 
This Separation is performed chiefly by two Opera- 
fions; viz. a juft proportioning the Mixture ‘with 
Lead, and the running off the Lead, from the Gold 
and Silver diffolved by it. As the Lead is not perfectly 
feparated from the Copper by Fufion, but thereremains 
a Quantity of it adhering tothe Copper (Prec-X X X V), 
and there remains alfo tome Gold and Silver in the 
Copper, according to the Quantity of the remaining - 
Lead ; for this Reafon, the Silver and Gold ought 
to be diluted in fuch a Quantity of Lead, that in’ 
that Portion of Lead, which cannot be run off, fo 
fmall a Quantity of the above-mentioned Metals may 
remain diffolved, as doth not deferve the Addi- 
tion of more Lead. You are to obferve, that, 
in the Computation of the Expences, you muft have 
Regard to the Lofs of Lead and Copper; dince 
it is felf-evident, that Part of thefe Metals muft 
be loft in the Courfe of this Procefs. You are 
likewife to examine with) the fame Exactnefs as. 
in the Copper, by coppelling, what Quantity of 
Silver there is in the Lead wherewith the Sepa- 
ration is to be made: For, it is the fame Thing 
whether Silver and Gold were already in the Lead 
which is to be melted down, or whether they 
have been. received by it out of the Copper, in the 
Füfion of itwith the Lead. Finally, a certain Pro- . 
poriion is required between the Lead and the Copper X» 
for, if the Lead exceeds ever fo little the quadruple 
Quantity of the Copper; you will hardly avoid the 
falling of the latter into fmall Bits, and a great Deal 
of itis carried away by the melted Lead. For this 
Reafon, likewife, you are to add to your Copper, 
which is ealy to be melted by itíelt, as well as with 


. iInhisgreat Work called Emanuelis Savedenborgii Principia Rerum 
naturalium, frve novorum Tentiminum Phenomena mundi Elementarti 
Phil fophite explicandi. Drofde S Leiphae 17342 19 3 Tom. in Fol. 
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Lead, . fome . Bes Copper - containing n -— 
wbich ‘is difficult, to. be run down either by itfel 
or-with Lead, and this, chiefly, when - your Copper 
is fo, rich. i in. a and, Gold, that i it requires a con- 
fiderable, Addition of Lead for a fufficient Fufion. 
Neither. are you, to add much lefs Lead to your Cop- 
per. than. twice and a. half the Quantity of it: Be- 
caufe; if you diminifh the Proportion to an Exceís, 
there, remains , behind as. much; ‘Lead,..as is. run, off. 
But, they. moft commonly add as many Portions o£ 
Lead, weighing 17 /b. ‘each, as there are half- 
Qunces of Silver and Gold i in the Mixture of Copper. 
and Lead, after the melting of them together : How- 
ever, . you fubftra& as much from thefe taken. toge- 
ther, as the, Copper contained Lead before: By this 
Means, you may. feparate out of one Centner of Cop- 
per, one Ounce,, or even one half-Ounce of Silver. 
Now, if there, are. in your Copper. fo many. half- 
Ounces of. Silver, . that as many Portions of feven- 


teen Pounds weight of the. fuperadded Lead, exceed 


the quadruple Quantity of the Copper ; ; this. Copper, 
muft.be. mixt with Copper. that is poor, or ‘made 
fuch, to obtain a juft Proportion, or: At muft § go twice 
through this. Procels.. But, when the Copper. is rich, 
and, there are.no Obftacles in other Refpedis,. they. 
ufe Li charge in great Part inflead of jer and fuüb- 
fütute 125 “ib. of it, for 100 Lb. of. Lead: For you 
will get that Quantity of Lead from it by Reduétion. 
T hey. even. alío take the Scoria's remaining d in the 
Telts,, which. differ from Litharge only in Purity, - 


; | and which país. through the reducing Furnace toge- . 


ther with the Copper, while this is melted. The Cakes 
er Loaves which are made of. this Mixture, com- 

monly do not contain above three Quarters of a 
Centner | of. Copper, and two or three Centners o. 
Lead. 4... 

A great Quantity of Lead is melted out of thefe. 
Cakes, firft by a gentle flaming Fire, and Silver is 
afterwards fcparated. from it in a Teft. But the 

ad remaining of thefe Cakes is feparated ina. 

EF urnace, 


E. 
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Furnace, which admits à Draught of Air fomewhat. 
ftronger, -ahd a great Deal of the Copper falls from 
the Cakes along with it, Thefe Matters latly melted 
out, are commonly- added in ‘the "Allays' of otlier 
Copper. "You will find féveral "Examples, and 
Methods of proceeding, in. the “above-mentioned 


. Authors. - 
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PROCESS XLIX. us 
The Roofing if tiir oo 

APP 4RATUS 


O AS T a détermined Weight, for Inftance, fix" 

X Centnersof Tin-Ore pounided to a Powder not 
over fine, in à Teft, under a Muffle thoroughly red- . 
hot, fhutting firft the VeffzT for à few Minutes, and 
theh opening it; ^ For the Melting of this Ore does. 
not require a ftronger Degree of Fire, than the fore- _ 
eoing Copper and Lead-Ores.' If your Fire is pretty 
ftróng, you will fee a volatile: Part of it expelled in. 


. Form of a white Smoak, of the ufpleafant Smell of: 


Garlick : When this is over, take out the Teft, and 
when the Ore is grown cold, beat it anew, and roaft 
ita fecond Time in a Fire fomewhat ftronger ; till 
you no longer perceive any arfenical Fumes: Which 
is better deteéted»by the Smell, when you take it. 
out, than by the Sight of it $^ or if you will not make 
this Trial, put upon the red-hot Teft, when taken 
out of the Fire, a thick, cold Plate of Iron, and 
look at the inferior Surface of it before it is grown . 
very hot ; this will be covered with a fmall whitifh 
Cloud, if the Metal till exhales any Arfenick. 
j | The 


‘aot cbe Ufe aud. Reafons of the Proceft, 


Re 


bur.difpofed into a State of Ore by, Arfenick : lt. 
is chiefly white, femidiaphanous, and on the Out-fide 
refembles in fome Meafure Spaad, or the white, Sta-. 
faéiites. But the Sulphur, which is of a dark Colour 
in Tin-Ores,' is hardly worth any Confideration with 
regard to its Arfenick. Now, as Arfenick carries 
away a great Deal of "Tin by the Fire, and foon re- 
folves Tin into Afhes, and deftroys the reft of it, 
reducing it to a brittle Body, looking like a Semi- 
Metal; itis neceffary to free every Tin-Ore from its 
Arfenick, as perfe&ly as poffible, by roafting. But 


~ 


the longer this Ore isin melting in a ftrong Fire, the . 


ducible, and fo. as to turn to a pretty refractory 
Scoria in a reducing Fire. - Befides, Tin is never got , 
Ío.good out of an Ore too long agitated by the Fire, 
as when the juft Time and. Strength of the Fire are. 
obferved. . The fame may be experienced with fome., 
ofthe, beft Tia already reduced: For the oftner ic, 


is reduced and burat,to A thes, or the longer the A thes: 


are tormented by-a,,ftrong and, pure Fire, the, worle 
your Vin will conftantly prove after the Reduction, -; 
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Wafbing of Sin-Ore, and its farther Preparation 
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T IN-ORE, which, furpaffes the Ores of all. 
. other, Metals in ipecifick . Gravity, admits 
likewife more wafhing than any of them. You may, 
by Elutriation, feparate from the T'in-Ore, not only 
Earths and Stones, but alfo other Ores fpecifically 
lighter than itfelf ; efpecially Copper and Iron-Ores, 

L : and 


x. T'in-Ore is neyer found charged with Sulphur, . 


"€ 
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and among thefe chiefly the light pyritofe ones. 


- But the Wafhing of the other Ores fuccceds likewile 


the better, becaufe the Tin-Ore is not fo eafily com- 
minuted to a fine Powder, as the other Ores are ; 
except, however, Jron-Ores,  whüch are the moft 
rigid and hardeftofthem all. The Tin-Ore is always 
found of a folid * Figure, and when poünded, it 
always retains a TT folid granulated Form. This 
Ore will fometimes bear. a pretty. ftrong Roafting, 
without falling into {mall Bits on this Account. 
Therefore, when hard, ponderous Stones are to be 
wafhed off, it will be no Detriment to the Tin-Ore, 
if they are previoufly difpofed by Fire for an ealy 
Comminution. Nor do the interfperfed Pyrites turn 
lefs into a light dufty Caput Mortuum, when the 
Roafting is but gentle at firft, and repeated feveral 
Times: Whereby the Copper and Iron-Particles, are 
afterwards eafily wafhed off by Elutriation, But if 
there remains a hard, more intricate, ponderous 
Iron-Ore, not eafy to be calcined, it is extracted with 
the Load-ftone after the Roafting and the Elutriation. 


But the Separation of the Copper-Ores, and of the 
-]ron pyritoie Ones from the Tin-Ore before the melt- 


ing, is the more to be regarded, becaufe none are 
found mixt with the Tin-Ores fo frequently as thefe : 


But as Tin diffolves Iron and Copper, and even with 


a Fire much milder than is required. to make them 
melt of themfelves; it is eafy to conceive, that allis. 


confounded, when a reducing Fufion is made, be- 


fore the Separation of both by Elutriation or by the 
Load-ftone has been previoufly made: Whence the 


 Confiftence of the Tin thereby produced, is fpoiled, 


and itis rendered unfit for a great. many Ufes. But 


-a moft exact Separation of the Earths and Stones 
from the Tin-Ore, is required; becaufe reduced Tin 


can never fuftain fo ftrong and Jong-lafting a Fire, as 


‘is required to perfect a fufficient Scorification for 


* A cubic Figure; 
+ A cubic Figure, even when granulated. 
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die Precipitation of. the metallick “Particles, elke, . 
— “wife, the Calx itfelf'of reduced: Tin, renders all the - 


Scoria refractory: and clammy in-the Pires.) . +, 
DONS BIRO, AXE SB sar as 
r | The Reduttion of Tin-Ore in a clofe Veffel. Bo 


4T HIS Procefs “is done in the fame Manner, as 
ot the like with the Lead-Ore (Proc. XXX); only 
Jet the Fire be carried as foon as poffible to the 
‘higheft Degree which is neceffary heres and fo foon 
"as you judge that the Flux is melted, take out the 
Veffel, let it grow: cold of itfelf, break it, and exa- 
mine the Scoria and the Regulus. | ery 


The Ufe asd. Reofons of ithe Proveft. 


The Examination of: all Metals that are deftruc- 


tible in the. Fire, and above all thatrof. Tin by Pre- 


d POPBGA ROA EAR Soe ok ey 


cipitation and -Reducion in clofe Veffels, is ex- - 
‘tremely deceitful ; infomuch that the moft experi- ^ . 


'enced-Affayer, will moft rarely find Regulus’s of a 
‘perfectly equal Weight, from one and the fame Qre, 
"though it be comminuted, and all the Particles well 
mixt together, if he makes this Procefs feveral 
‘Timesover: For, the Ore or Calx of Tin, is refractory 


‘enough, when a Reduction is to be completed; where- . 


fore, it requires a more violent Fire: But, reduced - 


Tin, on the contrary, is moft quickly deftroyed 
again. by the fame Fire... You may, indeed, in fome 
Meafure Judge, whether an Ore is rich, poor, or 


middling ; but you.can hardly do it toa Pound: 
For, during the Operation, you. have no-certain | 


Sign, whether tbe. Reduction and Precipitation ate 
perfe&, or no: And have only meer Conjectures as 
to that. The faline Flux, which helps the Scorifi- 
cation, has nothing to convert into Scoria but ' the 


Tin 
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' "Tin itfelf : For, the terreftrial adherent Particles, are 
feparated with greater Care, and more perfectly from 
the Tin-Ore, ‘than from the others (Proc. L). ^. Ne- 
- verthelefs, you may know from the-perfect or im- 
perfect faline Scoria, from the fmall metallick Grains 
difperfed among the Scoria, or even from the very 
Scoria ‘proceeding from the deftroyed Metal, which 
. may be reduced again, but chiefly from’ that part next 
the metallick Regulus, whether a great Fault has 
been committed. Therefore, the Examination of 
the Tin-Ore is better done by the following Method. 


PROCESS LH. 
The Reduttion of Tin-Ore,'ex tempore. 
APPARATUS. 


1. HU'SE a large *, thick, extinguifhed, and 
well burnt Coal of foft Wood, not very fi- 
brous, nor crackling in the Fire, fuch as lime-tree or ' 
. hafle-tree Wood : Make the largeft Surface of it flat 
and fmooth with a Knife. Excavate in that Plane a 
‘Channel open in the fore-Part and above, beginning 
at the Side and reaching to the Middle of the Plane: 
Make a finall pretty deep Pit'at the hinder Extre- 
mity of this Channel : But, the Capacity of both.the 
"Channel and the Pit muft be fo great, as that fome 
docimaftical Centners of the Ore; may hardly fill the 
third Part of both. — | Be 
2. Put into the above-defcribed Channel (N*. 1.) 
two docimaftical Centners of Tin-Ore, well prepared, 
and beaten to a moft fubtile Powder, with'a little 
of common Pitch, and let them be fpread fo wide, 
that the Ore thus heaped up, may no where come 
up to the Height of the Channel. Put upon this 
Coal another, of equal Length and Breadth, and 
made fmooth in fuch Manner; that the Channel and 


* Or a large Piece of unlighted Charcoal. | 
fmall 
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{mall Pit may be both quite covered over. Make o» 


the Place where the Channel and {mall Pit are con- 


ticuous to the upper-Coal, a fmall Hole through 
the whole Thicknefs of it. Then join both Coals 


together with an Iron Wire, or with Lute applied at - 


the Joints e 


3, Put this App4ratas upon Aíhes or Sand, that it | 


. may not vacillate, and in a declining Situation, that 


the Aperture of the Channel may be uppermoft, and - 


‘Jook towards the Affayer, and the back-Part, where 
the {mall Pit is, be much lower. Then, furround 
st on all Parts with black and burning Coals; in fuch 
Manner however, that the Paffage of the Wind 
through the Channel before, may not be intercepted. 
Now, if you blow. the Fire with a Pair of hand- 
Bellows, fo as that the Blaft may enter directly into 


the open Extremity of the Channel, and again go 


out through the Hole made in the upper-Coal, the 
Flame following the fame Direction, foon melts the 
Ore in the Channel, and reduces it at the fame Time: 
Which i$ alfo helped on by the Pitch. But fo foon 


as the Ore is in Fufion, the Metal runs into the fame. 
Pit, where it is free from the great Violence of the 


. Fire. This done (which is perceived by Sight, 
or felt by a {mall Iron- Wire) remove the burning. 


Coals around, and with a {mall Brufh fprinkle ic: 


foftly, and Drop by Drop with Water ; that the 


Regulus of Tin may indeed be quickly cooled, but 


‘not diffipated in Grains. | 


POROUESS DID ee 
Jo MSS Tin-Ore, by a Stratification with Coal; . 
ip pa RU AMEN Ma 
(7 OU muft here obferve all that nid been (sid of 
_alike Procefs (XX XIV.) with Lead: Provided 


the Ore be well prepared, and the Bellows be not fo 
much directed downwards towardstheBed, nor blowing 
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- ftrongly: Let the Coals be fmall, and of a foít 
Wood, that a pretty ftrong Fire may be moft quickly 
kindled, and extinguifhed foon....For, if (mall Coals 
are agitated with Bellows, they grow red-hot, and are 
confumed much fooner, than the large ones; and if. 
»you fprinkle them here and there with Water drop 
by drop with a, fmall.Broom, the Fire grows of the 
. utmoft Strength; For which Purpole, likewife, you 
' may put moiftened Ore into the Fire. 


OF IRON. 
= PROCESS. LIV. 


Lo reduce and precipitate Iron out of its Ore, in a clofe 
rts | Veffel. 


E have already mentioned, how the martial 

Y Earth and the Iron-Ore may be known by the 
Action of the Magnet (Part I. $ 359, 360.) but it 
is plain from what follows, that this E:xamipation is 
.upon no Account fufficient. For, all Metals, Semi- 
» Metals, Sulphur, and Arfenick, except only Anti- 
mony and Lead (which. laft is not to be confidered, 
becaufe it never admits of any Mixture of Iron) be- 
ing united in great Quantity with Iron by Fire, 

. hinder not the Magnet from attracting the Iron. 
_ (Vid. Cl. Henckelii pyritolog. pag. 413). And though 
" the Aétion of the Load-ftone is the weaker upon 
Tron, as there is a greater Quantity of the Minerals 
juft mentioned joined with it, and vice ver/as never- 
thelefs, we can upon no Account conclude from the 
ftrong or weak Aion of the Magnet, what 
Quantity of Iron can be reduced out of the Ore, or 
out of any other martial Compound: Becaufe 
the various Strength of Load-ftones, and the Quality 
and Proportion of the feveral Bodies that may be 
combined with Iron, occafions a very great Difle-- 
rence among the Effects of the Magnet: For more 
may be mixt of one Body with Iron, than of des 

E ther, 


‘foiall ae fupported on its Iron Bars, and a Stone. 
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ther, fo that a ' Mafs cannot be attracted »id equal 


Strength by the Load-ftone. The eafier and more. 
dificult melting of Iron, and its Quality, when melt- | 
ed, likewife do depend upon thefe kinds of Mixtures. 
Befides, ‘the Bodies which are contiguous to Iron . 
only on the Outfide, are partly taken t up along with - 

it by the Load-ftone, let the Iron or its Ore be ever fo’. 
finely pulverized. For this Reafon, you muft have, ' 
Recourfe to an Examination by Fire, to know’ with. 
Certainty the Quantity and Quali ity of me T to be. 
reduced out of the Ore. » 


APPARATUS. DAE 


Roaft for afew Minutes, in a Teft under the © 
Mule, and with a pretty ftrong Fire, two Cent- 
ners of the fmall Weight of your. Iron-Ore grofly 
pulverized: That the Volatiles may. be diffipated i in 
Part, and the Ote itfelf be foftened, in cafe it fhould | 
be too hard. When it is grown cold, beat it ex- 
tremely fine, and roaft it a fecond: Time, as you do. 4 


the Copper- Ore, but in a much ftronger Fire; uil it. 


no longer emits any Smell: Then Tet it grow cold. 
again. 
2. Compofe a Flux of three Parts of die A hite 4 
Flux ( Part i. $ 163), with one Part .of fufible pul- 1 
verized Glafs, D of the like fterile unfulphureous. 3 
Scoria’s; and add Bandivebuent Aid -Duft of. each 
one half-Part. Add of this Flux three "Times the - 
Quantity of your roafted Ore, and ‘mix the whole I 
very welltogether, Then chufea very good: Cruci- ~ 
ble, well rubbed with Lute within, to fl top the Pores” : 
which may be here and there unfeen; put into it. 
your Ore mixt with the Flux; cover it over with 1 
common Salt, and fhut it clofe with a Min: and with | 4 
cm applied to the joints, | gy 
Put the wind. Furnace upon its bott tom- JPart;! 
having a Bed made of coal-Dutt (Part Y. Plate Ill. 
Fig.. X): Introduce, befides, into the Furnace a 


i 
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upon it; whereon the Crucible may ftand as Upon.4 
Support; Surround the Whole with hard Coals not 
very large, and light them at Top. When the Vet. 
fel begins to grow red, which is indicated by the 
common Salt’s ceafing to crackle, ftop with 'erofs 
* Lute tlie Holes of the bottom- Part, except that in 
which the Nozel .of the Bellows is received: Blow 
the Fire, and excite it with great Force, adding now 
and then frefhi Fuel; that the Veffel may never be 
naked at Top. Having thus continued your Fire in 


tts full Strength for three Quarters of an Hour, or 


for a whole Hour, take next the Veffel out of it, 


. and ftrike feveral Times the Pavement, upon which it 
is fet, that the fmall Grains of Iron which happen to 


be difperfed, may be collected into a Regulus, which 


you will find after having broken the Veffel. 


4. When the Regu/us is weighed, try its Malleabi- 
lity; then make it red-hot, and, when fo, ftrike it 


- with a Hammer; if it bears the Strokes of the Ham- 


mer, both when cold and when red-hot, and extends 
a little; you may pronounce your Iron very good : 


- Butif, when either cold or hot, or in both States, 


it happens to prove brittle, you may judge it not to 


- be quite pure, but ftill in a Semi-mineral Condition. 


But, the worfe'the Characterifticks of your Iron are, 
the greater the fmall Grains or. Furrows will be 


found in it when broken, which is called in German 
th Grob-Moornig, Greb-Bpeiffig. Whence the 


Workmen, at the Sight of broken Iron, ufe to judge 


‘of its Goodnefs, though not with demonftrative 
Certainty. 


The Ufe and Reafons of the Procefs. 


‘t. Before you reduce your Iron-Ore by Fire, the 
Arfenick, but much more the Sulphur, muft be dif- 
fipated at leaft in Part: For the former renders the 


* Or Windfor-Loam. + Coarfe grained, coarfe fiDbred. 
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Iron, that comes outof the Ore, brittle, and, the latter. 


not only does the fame, but being managed in aclofe . 


Veffel, with.a faline alkaline Flux, turns to Liver 
of Sulphur, to the Aion of which Iron yielding in 
every Refpe&t, it can upon no Account be precipitated; 


and, if not the whole, a great Part of it, at leaft, is — 


retained by the fulphureous Scoria; fo that in this 
Cafe, you will moft commonly look in vain fora Re- 
gulus. See the Effect of the Ingredients, of which 
the Flux is compofed (Part 1. $ 164). ^. ^ 

2. The Iron which is obtained from this firft Pre- 
cipitation, has hardly ever the requifite Duétility ; 
but is rather brittle: ‘The Reafon of which is, that 
the Sulphur and Arfenick remain in it. It is true, 
when a Vein of Iron is roafted, if it abounds in both 
thefe Matters, it lofes the greareft Part of them, 


and even the more fo, as the Ore is lefs difpofed to - 


melting: But, fome Part of them feems to be fo 


ftri&tly inherent in the Ore, that it can never be fepa- 


rated, but with abforbent,  terreftrial, alkaline: In- 
gredients, that change the Nature of the Sulphur: 
For this Reafon, in a larger Operation, they add 
quick-Lime, or marbie Stones that turn into an acrid 
Calx, which, while they abforb the faid Minerals, 
are by it, and by the Help of the deftroyed Part of 
the Iron, brought to a Fufion, and turn to a vitri- 
fied Scoria; though, at other Times, they: refift fo 
much by their own Nature a Vitrification.. Another 
caufe of the Brittlenefs of Iron is the unmetallick 


Earth, when it is not yet feparated from it:*For the | 
Iron-Ore contains a great Quantity of it, and in the | 
melting remains joined with the reguline Part : 


Whence the Iron is rendered very coarfe and brittle. 


Some Iron-Ores are altogether untraclable: Never- | 
thelefs, the Regulus’s produced out of them, when . 


broken, have fometimes a neat Semi-metallick Look: 


“Which proceeds undoubtedly from a Mixture of a — 


EI 


{mall Quantity of fome other Metal or Semi- Metal. — 


But they generally. negle& a further Examination of 


thefe Sorts of Mixtures, and the Methods of fepa- | 
| ratings 
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- rating them, which are certainly difficult; becaufe 
we find almoft every where Iron-Ores, that are both 
richer, and of a better Kind. 

3. This Fufion and Reduction of the Iron-Ore by 
Stratification with Charcoal, fucceeds with great 
Difficulty in a fmall portable Apparatus: For, be- 
fore the Iron-Ore can be put into the Fire, the Walls 
of the Furnace muft be very red-hot: Which can- 
not be done without fome Detriment to the Apparatus, 
unlefs the Infide be done over with thick Lute *. 
Befides; if the Lute is not of the beft Kind, itis almoft 
confumed by fo violent a Fire, and by the Scoria’s, 

as are likewife the Walls of the Furnace, — It is bet- 
ter, for this Experiment to make a {mall Furnace 
with Stones, in the Hearth of a Smith's Forge; then 
the Operation is finifhed in the fame Manner, as a 
like Procefs with Copper. . Neverthelefs, a ftill more 
violent Fire is required here; and Scoria's of Iron, or 
fomeother very fufibleStones, fometimestogetherwith 
Lime, muft be put into the Furnace before and with 
the Ore to be tried ; not only to promote the Melt- 
ing, and to feparate the Iron from the heterogeneous 
Bodies, but alfo that thefe "Things fwimming upon 
the Regulus, may hinder its being confumed by the 
Fire and the Blaft. . The Furnace muft be kept very 
full with Coals during the Operation, and but a fmall 

- Quantity of the Ore be put in at a Time, 


DROCHESZX LY, 
The melting of crude brittle Iron, to make it malleable. 


O reftore Malleability to Iron, the Bodies which 
render it brittle muft be feparated, and the Par- 

ticles of it be made to ftick clofer to each other, that 
every heterogeneous Matter, lying hidden in its Inter- 
ftices, may be expelled. This may be conveniently done 

- on a Hearth like that of a Smith's Forge, having a Bed 


* Of Windfor-Loam. 
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made with coal-Duft: Put into this Bed the Coals © 
and the Iron to be melted, heaped up in good Quan- | Ó 
tity in Strata, then with the Bellows blow the Fire | 
pretty tlrongly, that the Iron may be brought toa 
Fufion: And if it does not melt foon of itfelf, and 
emit Abundance of Scoria’s, it is neceffary tohelp - 
9n the Fufion with fufible Scoria’s, or with Sand. 
Let the Fire be not much greater than is neceffary ^ — 
to make all thefe Matters melt as equally as pofible: - 
Let the melted Mats be agitated here and there, that - 
all the Parts of it may feel the Aétion of the Fire and - 
Airequally: And let the increafing Scoria’s be taken: 
out at one ortwo Times. In the mean Timé, a 
great many Sparkles, like Rain, will be thrown out 
from the Iron, which diminifh the niore, as the Iron 
comes nearer to the defired Degree of Purity, but 
they never ceafe intirely. Then let the burning 
Coals be removed, and the Scoria’s be conveyed out — 
of the Fire, through a Channel made for that Pur- 
pole; but, when the Iron grows folid, let it be taken .— 
red-hot out of the Fire, and tried by ftriking it with — 
a Hammer: If it proves crude ftill; let the melting — 
be repeated: And when at aft fufficiently purified; 
let it be hammered, and extended feveral Ways, by — 
making it red-hot many Times over: This done e 
will no longer be britle, even when cold. ^ ^^ ^ 
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The Ufe and Reafons of tbe Preces. M 


brittle, and keep it in a minera] State, are diffipated 
in this Operation by the Fire and Air; the terréf- 
trial, unmetallick; vitrified Parts, are rejected under 
the Form of Scoria’s, while the Iron is: in a perfect. 3 
State of Fufion : Nor can this, however, be done  - 
with fufficient Exa&nefs by a fingle Fufion: Nay, 


Theremaining volatile Materials which makelron |» 
P 
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Tron does not even acquire its defired Degree or 
Malleability by a fecond' Fufion alone, but whencold, — 
and flrongly hammered, it flies afunder, or atleaft — ^ 
CiàCKS ; for which Reafon it muft be hammered feveral 
" Ag Dh. Times, 
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— Times, by making it very red-hot over and over 
pain; that the remaining terreftrial, fcorified Parts, 
may be expelled out of its Interítices, and the metal- 
lick Particles be united together. This is called in 
German SDurch-fchweiffen : And when the Opera- 
tion is well performed, it communicates to fron, 
whether red-hot or cold, its due Malleability. tis 
obfervable here, that any Iron, though ever fo pure, 
is perfe&ly malleable, when melted in a reducing 
Fire; but yields with Difficulty to the Hammer im- 
mediately after the Fufion.. It likewife becomes ri- 
sid, if fuddenly. cooled, efpecially if it is immerfed 
in Water: However, this Rigidity happens only in 
cold Weather, and is not fo great as that of melted 
crude Iron, and may be perfectly reduced to its firft 
State, if, after having been red-hot for a few Hours 
in a pure gentle Fire, it cools of itfelf very flowly. 
Nay, other hard Metals, fuch as Copper, Brafs, 
Silver, and Gold, harden after the Fufion, or after - 
having been beaten over and over with the Ham- 
mer, but never to fuch a Degree as Iron; and their. 
Flexiblenefs is reftored by the fame Artifice, that 1s, 
by being made red-hot, and cooléd by very flow 
Degrees; fo that they afterwards grow almoft as 
liant as Lead. But you muft take Care that there 
is no fmoaking Flame proceeding chielly from the 
cruder Charcoals, otherwife the Softening does not 
facceed. This may be obferved chiefly in Gold, 
which, though very pliant and tenacious, yet be- 
comes more rigid than Copper, when an extinguifhed 
Charcoal, ftill fmoaking, and half burnt, falls into 
it, while itis perfectly red-hot, or melted in a Cru- 
cible. 

As for the reft, you mutt obferve here, that there 
is no Metal, that fuffers fo great a Diminution of its 
Subftance in the Excoction, or only in a (imple Fu- 
fion, as Iron does: Nay, if only made very bright 
red-hot, it burns away moft fpeedily, of cleaves 
into fcorified Scales. But this Combuflion happens 
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| qticker án malleable purified Iron, than in Iron to 
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The Preparation cf Steel out of Iron, by Cementation. 7 


| G T EEL is made of Iron in two different Manners, | 


viz. by Cementation (Part I $ 459.), or by Fu- 
fion. The Cementation is performed in the follow- - 
ing Manner. | | 


APPAR ADUS 


I. Chufe fome Barrs of pure Iron, not over-thick, 
and quite free from heterogeneous Matters, the Flexi- 
blenefs of it, both when hot and when cold, isa very - 
good Sign thereof. Prepare a Cement compofed of 
iuch Ingredients as emit an abundant Phlogifton, | 
when agitated by the Fire, provided the faid Phlo- 
gifton be altogether free from the fulphureous mine- 
ral Acid: Such as are all extinguifhed Coals, and in 
{hort all. Parts of Animals and Vegetables; among 
which, thofe, however, are much fo, which contain a 


greater Quantity of Oil in them, and which bein 


ireed of an cxceffive Phlegm, have been burnt before 
into a Semi-carbonaceous Mafs. Avoid whatever 
abforbs oily Vapous with great Force, or even fpreads 
the Acid of Sulphur, or the mineral Sulphur itfelf, 
dt is better to add a few Compofitions, in Order to. 3 
clear the Matter. os ud fud e c Mt Um 

Take Charcoal-duft moderately pulverifed 1 Pt. of. 
Wood-afhes + Pt. Mix them together, | 

Take Charcoal-duft 2 Pts. Bones, Horns, Leather, 
Hairs of Animals (it is all one if you ufe but one, 
or feveral, or even all of them mixt together; for 
one.of them alone is as fufficient as the Mixture of 
them all) burnt with a gentle Fire till they are black 
in a clofe Veflel, then pulverife them 1 Pt. Wood-- 
aíhes + Pt. Mix them together. 
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As for the reft, it has been found, that the Parts 
of Animals, on Account of the Abundance of Oil 


- they contain, are of a quicker Effect than the reft. 


- 2. Prepare an Earthen-veffel, the beft Figure of 
which is the Cylindrical, two or three Inches higher 


than the Iron-bars (N°. 1.) are long: Put into the Bot- 


. tom of it your Cement prepared in the aforefaid 


Manner, fo that being gently prefled down, it may 
cover the Bottom of the Veffel to the Height of one 
Inch and a half. Place the Iron-bars perpendicu- 
larly, in fuch Manner, that they may be about one 
Inch diftant from the Sides of the Veffel, and from 
each other: Fill the empty Interftices with the fame 
Cement; and cover alfo the Bars with it, that the 
Veffel may be quite full; next cover it with a Tile, 


and ftop the Joints with thin Lute. | 


3. When thus prepared (N*. 2.) put this Veffel 
in a Furnace, where you may for feveral Hours main- 
tain an equal Fire, as either in the Bottom of the 
Tower, or in the firft Chamber of the Athanor 
(Part 1. $ 243.) Make a Fire fo ftrong, as that the 
Veffel may. be moderately red-hot for fix or ten 
Hours together: When this Time is over, take it 
out of the Fire, and dip the red Iron-bars into cold 
Water. They will then be brittle, and turned to 
Steel, there will appear no Scoria at the Out-fide, nor 
will the Weight be diminifhed, if you have butrightly 
icm your Procefs according to the Regimen of the 

ire. 

4. The Signs of the Iron's being changed into Steel 
are, if being red-hot, and extinguifhed in cold Wa- 
ter, it becornes very hard, not yielding to the Ham- 
mer, brittle when more ftrongly hammered, and re- 
fifting the hardeft File: By which Quality it is dif- 
tinguifhed from Iron rendered malleable, which in- 
deed grows rigid when extinguifhed in Water, but 
yet retains a confiderable Degree of Ductility in the 
Cold, and may be extended in all Dimenfions with 
the Hammer. However, Steel that is cooled foftly, 
and by flow Degrees, may be filed and extended "n 

the 
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which Quality it may be diftinguifhed from Cr 


melted Iron: For this is often brittle, both when cold. 
and when hot, though it has not been extinguifhed i in 
Water. | Bur, there are a vaft many Degrees in the 
bardening of Steel: For, if it has been made too red- 
hot, and 4 is fuddenly extinguifhed in cold Water in 
Motion, it hardens more than if it had been but 
faintly red, and cooled in warm Water. This Hard- 
ening 1s caufed by all fuch Bodies as fuddenly abforb - 
the Heat, and at the fame Time do not eafily pe- 


metrate the Steel, but change its Nature. Steel is 


moreover of a darker Colour, and the Surface of it, 
when broken, appears to confift of fmaller granulated, 
and even ftriated Particles, than the Iron which it is 


made of: The Germans call it * Xslavzf&oonig, lara 
Speifig, But, this appears more diftinctly, when 


Steel is welded to the fame Kind of Iron, which it 


was made of, and when the Mafs made red-hot is 


well incorporated together, by hammering: If then. 
you harden it again by extinguifhing i it in cold Water, 
and. polifh it, the Veins of Iron may be very well. 
di&inguifhed from thofe of Seel: For, the Iron-ones 
are more whitifh, and almoft of a Silver-colour ; but 
the Steel-ones of a darker Dye, and almoft of the Co- 
lour of Water. For which Reafon Dr. Stablis of Opi- - 


nion, that the Steel of Damafeus, which has the fame 


Colour on the Out- fide, i is made in the fame Manner. 
But, if fuch Steel mixt with Iron is broken, you may 
likewife obferve the Difference of the Largenefs and | 
Colour of its Particles. | 


The Ufe and Reafons hi the Procefs. 


1, All you do in this Operation is, to apply oily 

neat to pure Iron, the rigid Body of which being ~ 
mollityed by the Heat, and made quite red-hot, is - 
pene trated by the faid: Vapours, which then frie y 


* Fine grained, fine Hired: 
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"unite to it: Which is thought to be fo, becaufe the . 


Iron thus changed, not only preferves its firft Weight 
(whereas when made red hot, it otherwife lofes' al- 


ways a great Quantity of its Subftance; which goes 


away in Form of fcaly Scoria's) but even proves to 
have increafed it a fmall Matter, unlefs too great and 
- long-lafting a Fire has burnt the Surface of it; which 
the Scales going off from it do fhew. For this Rea- 
fon, the effential Difference between pure Iron and 
Steel, confifts in the greater Proportion of Phlogifton 
more intimately joined to one than to the other, 
Thence the Reafon is likewife clear, why a too thick 
Piece of Iron being put into fuch a Cement, or the 
Tron-bars not being left long enough in the Fire 
with the Cement, they are only furrounded with a 


Tteely Cruft, while the inward Subftance remains 


Tron. 


2. That every oily Subftance free from the Acid of | 
Sulphur, is fit for changing Iron into Steel, is plain. 
from the feveral Experiments of Workmen, fome of ' 


which ufe for their Cements a Multitude of different 
Particles of the animal and vegetable Kingdoms, 
'and yet all of them produce the very fame Kind of 
Steel, provided the other Ingredients are alike: But 
“if you employ for your Cement any Body exhaling 
Acid of Sulphur, or even Sulphur itfelf in a ftrong 
Fire, you not only will have no Steel, but inftead of 
it the Subftance of the Iron changes, and goes away 
into a Scoria. For this Reafon Sea-coals * are not 
fit to render Iron malleable, nor to turn it into Steel: 
Nay, Iron and Steel are more eafily burnt and de- 
ftroyed by them, than they are by an open Fire 


* Our Sea-coals or Newca/tle Coals, or in general all the foffil 
Coals which cake in burning and run into Cinders, abound with 
Sulphur, and therefore are improper to be ufed about Iron, always 
making it brittle; but Pit coals, Kennel.coals, and Scotch-coals, 
which burn to a White-afh like Wood, and abound more in a Bitu- 
men, may be ufed in the firft fluxing of the Iron from the Ore, and 
if the Iron prove not fo malleable as is required, this Property may 
be given to it by melting the Metal a fecond Time with Wood. 
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ef Wood-coal, unlefs you ufe a peculiar Remedy 
3. Therefore, the beft Steel made red hot a long 


Time, or frequently, efpecially in an open Fire, the 


phlogiftick Part being diffipated, turns to.Iron again, 
provided the Fire is managed, fo as that it may not. 
quickly turn the whole Mafs into Scoria’s, : 


PR OG E S'S -LVIL 


The Production of Steel out of crude unmalleable Iron, 
T or out of its Ore, by Fufon. d 
3 E fhall here ina clear and general Manner give 
W the Method for making Steel by Fufion. Chufe. 
for Inftance, Iron-Ore, or the lron itfelf ftill crude - 
of the firft Fufion, which we know can be rendered 
tough and firm by being melted, made red hot, and 
hammered. For, according as Iron; or its Ore is 
different in its Kind, fo you may make with it diffe- 
rent Sorts of Steel, and with greater orlefs Eafe, or 
ifüculty. Put at one or feveral Times into: a Bed 
made with Charcoal Duft in a Smiths: F orge, fuch 
Quantity of this Metal divided into fmall ‘Parcels, 


 asthat the Metal remaining after the Melting of it. 


is compleatly performed, may not be more than two 


or three common Centners; not only that the Melt- 
ing may be fooner finifhed, but alfo: bécaufe a {mall 


“Mais may be better and more equally penetrated | 
with the Vapours of the Phlogifton: Nay, they alfo | 
add, as a defenfive Menftruum;  fome ‘of the - 
'vitrefcent fufible Scoria's, either of Sand; or of fmall_ 


. Stones of the fame Nature: Then put upon them : 


“Abundance of Charcoal, light them, and admit only 


a gentle Blaft of the Bellows; that the Scoria’s and 


"the Metal may both melt very well: Take out now, 
and then Part of the Scoria’s, and often ftir the. 


melted: Mafs with a Stick; that all the Parts of it. 
may as much as poffible feel the fame Degree of 


"aM Tu Having at laft removed the Fire and the Sco- 
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tiaà's, and the Mafs being grown folid, put it upon ani” 


Anvil, and with a Hammer divide it into two Parts, 
which muft be extended into long Bars by being 
made red-hot, and .hammered feveral Times over: 
Then extinguifh them in cold Water, whereby they 


' are rendered fo very hard, that they will fly afun- 


der when ftruck with great Force, and will not be 


made. But, if you have a Mind at the firít Time to 


change Iron-Ore or crude Iron into Steel, nothing but ' 


a Repetition of Trials will inform you, how long and 


athow many Times the Matter in Hand mutt. be - 
melted, made red-hot, and hammered. For, there - 
. are Ores, which, by a firft Fufion, produce Mafles . 
which are intermediate between malleable Iron and 
Steel; or refemble Steel that is but half- Worked : 
‘Whence fuch Steel-Ores are commonly called by tbe 
Germans * &fabl-teitn. ^ Other Ores, on the con- . 


trary, muft often go through a Number of long- 


lafting Fufions and Hammerings, and fometimes lofe - 
half the Weight of the crude Iron in the firft F ufion, 
and yet never yield a right Kind of Steel, But, ibis, ^ 
eafy to guefs at the Reafon, why this Procefs is very 


much forwarded, when you now and then add to 
your burning Coals, a fat, oily, and fixt Fewel, 


taken out of the animal or the vegetable Kingdom: 
For, the Metal muft be penetrated by the Phlogifton,. 


and receive it both in great Plenty. and very inti- 


mately: While, at the fame Time, the terreftrial 
- and fulphureous Particles which render the Iron crude 


and brittle; are diffipated: For, the above-mentioned 
Fewel produces Nothing of thefe Matters, but only 
conítandy fupplies a Phlogifton deftitute of Acid of 


Sulphur. Take Care, on the contrary, not to torture 
your Metal with too violent, too long, and too dry 


a Fire, nor with an exceffive Blaft of. Wind: Other- 


wife, you would in vain expect the defired Change. 


* Steel Stone, 
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ilable; which fhews that the Operation has been well - 
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2*7... 7o By this Meatis; you will prepare. good Quantity. 
.*' *« of common Steel, fit for Sale: If any . Reader is de 
^. firous to have any more particular Apparatus’s, fuch 
* e as are practifed in feveral Places, he will find many 
^ of them, though no Way effentially different among 
aaa themfelves, in Swedenborges’s Treatife of Iron. Ty 


c" ii, aw * T E ^ " 9" 
t TON. e od 4 3 ^ : 1 " i 
* * j^ Mis Ya " * v *. i ih Th ^ ic p ^ ^ A : i^ i 
? ; y^ 360 " ‘ee. x M7 e A R T of eee ae a j 
ác à " ey ^ 


* 


2 NI 0 BAME RG UA Ue EN 
| Saitoh) P RAG, o5 o ddl ate RENI 


£8: 


Er neo Lhe Separation of Mercury out of an un-fulpburenus 
ES Ore, by Diflillation. bep od lik 


Ao pes d PPAR d d Ud 


^» 


95781 ‘SOP EVAK Ba Lump of the pulverized Ore; one - 
Ver dr d common Pound, which muft ftand for one 
**  * Centner; put it into a Glafs Retort perfectly clean; 
|' * well loricated, orcoated up; to half the Length of its | 
& 7 ^TNeck: This muft.be very long, and turned back- 
' »Wards with. fuch a Declivity, that a Glafs-Recipient | 
may be perpendicularly applied to it. But, you muft 
* +, chufe a Retort fmall enough, that the Belly of it | 
.* may be filled hardly two Thirds by the Ore.’ This - 
^. © Retort muft be placed fo, as that nothing of the Fluid | 
- . ., adherent to the Neck of it may fall into the Cavity of - 
— ^, the Belly, but that the Whole may run forward into. 
the Recipient: Therefore, unlefs the Pavement of the 
Hearth is already high, make one ex tempore. with 
Bricks, or with an Iron- plate, put upon a "Trevet.or 
. ^ » fome other high Support: It is enough if the Area ~ 
of it is one Foot fquare. In the Middle of the . 
Hearth, put a fmall Heap of Sand, to fet the Retort 
upon, left it fhould vacillate, But, the Neck mutt : 
/ . . be fupported, at the Place where it is neareft to the 
. Belly, with a fquare Stone of a proper Height, placed - 
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t In the Work cited, p. 329. 
And in that moft curious and elaborate Work of Mr. Reaumer, —— 
o €nütled, L’ Art de convertir le fer forge in Acier. Ato. 
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at the Extremity of the Hearth, "which will at the 
fame Time hinder the Heat from affecting the Glafs- 


Recipient. Finally have a fmall Recipient, full of 


cold Water; let it be. perpendicularly fituated, and. 
receive the Neck of the Retort in fuch Manner, that 
the Extremity of it be hardly one half-inch immerfed 


into the Water; as for the reft, it is not neceffaty to 


ftop the Joints. ou 
>. Let the Retort be furrounded with hot burning 
Coals, placed at fome Diftance, in Form of a Circle 
left the Veffel fhould burft by too fudden a Fieat. 
Then by Degrees bring the burning Coals nearer and 


‘nearer, and at laft furround the whole Retort with 


for an Hout, let the Retort cool of itfelf. Then ~ 
- ftrike the Neck of it gently, that the large Drops 
which are always adherent to it, may fall into the Re- _ 


them and with frefh Charcoal: that it may grow 
flightly red-hot. This Fire having been continued 


"L0 \ ! E : . m 
cipient: When the Recipient is taken away, wipe off 
with a Pencil the remaining fmaller Drops, and col- 


le& them in à low open Veffel fet under, leaving T 
mean-while the Retort in its firft Situation Add» 
this Portion of Mercury to the other already collé&ed 


in the Recipient. Let the Water be well fhaken firft, 
and decanted, and the Mercury be poured into à 


Filtrum, made of a two-fold filtrating Paper; that thé | 


fuperüuous Moifture may be abforbed; and then 
weigh it in a Glafs-Veffel. © | edd Cetus] 

bath, this Procefs will be much more eafily per- 
formed ; but the Pot which contains the Sand mut 


-.3. 1f you have at Hand à Furnace hàving a Sand-. ' 


be middling red-hot, and the Retort be able to touch 


the Bottom of it immediately, nor is it then neceffary 
that the Retort be loricated. | 


Another Method, by Defcent. 


When the Apparatus for the lateral Diftillation 
(Ne, 2.) is wanting, you may eafily procure an Appa- 


ratus by Defcent. Viz, Chufe two Earthen Pots, or | 
1 ; | melting | 
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equal.Diameter. Then adapt an Iron-plate to the | 
Orifice of one of the two Pots in fuch Manner, that 
it may indeed reft upon the Brink of it, but not jut 
out too much all round: Let this Veffel have feve- 


ral Holes bored here and there in it. Put it on the ' 


Pavement of the Hearth; pour into it pure Water 


about two Inches high; then fhut it with the Iron- . 


plate. Put upon this Plate a fmall Veffel of a leffer 
Capacity, and full of a Matrix that contains Mer- 
cury: Next, clofe thefe Veffels with the fecond Pot 
inverted: Stop the Joint moft ftri&ly with Lute, 


' which muft be applied pretty thick all round. Bury 


the inferior Pot in Afhes and Stones, placed thick and 
clofe round it, and heaped up to the very Joint: 
Put upon thefe Things a moderate Fire, and conti- 
nue it for about half an Hour, fo that the upper Pot 


.- may grow flightly red-hot. The Mercury that lies © 
' hidden in the Matrix will diffolve into Vapours, 
"which being ftopt above, will come down when again 
 condenfated : They are preferved under the Water 
. from the too great Heat: For, this does not admit that 


Degree of Heat whereby the Mercury may continue | 
in the Form of Vapours, or be refolved into Vapours - 


when once condeníated ; unlefs there is fome Air per- 
"fe&ly imprifoned in the Vefltl, and fo inclofed as 


not to be able to perfpire: When the Veffels are 


.. grown cold, open them, and fhake well the Water 
contained in the inferior Pot, that all the fmall Drops 

- of Mercury difperfed here and there, and adhering | 

. "to the Sides of the Veffel, may gather into one Mafs, © 


The Ufe and Reafons of tbe Procefs. — 


. 1. Mercury intirely volatilifed is obtained pure by 
Diftillation in a moderate Fire, without any Deftruc-- 
tion, and even without any Change, unlefs the di- 
gefting. Fire is continued too long; provided the - 
Diftillation is performed with Difcretion, and no 

| | other - 
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other Mineral, efpécially Sulphur, be in the Cafe: 
For the latter inay be mixt with Mercury by a bare 
‘Trituration, or even by Heat, and with it makes a. 
black» Powder called The thiops Mineral, which 
being agitated by a ftrong Fire in a high, nar- 
row, clofe, glafs or earthen Veffel, is fublimated, 
and produces that Kind of Cinnabar, which is called 
fattitious Cinnabar; becaufe it is quite like that native. 
Ore of Mercury which goes by this Name (Part I. 
§ 402.) As for the reft, you muft ufe in this Dif- 
tillation the fame Precautions as in Proc. XVIII, 
where a Procefs almoft like this is defcribed: Nay, 
this may even be performed with the fame Apparatus, 
if you have it at Hand. . j 
2. We reje&t here the Diftillation by Afcent; be- | 
caufe Mercury can hardly be forced up fo high, 
without fome Danger of the Veffel’s being cracked: 
Befides, it ‘is in this Cafe difficultly collected, and 
Part of it eafily fteals away, on Account of the too 
gréat Joints. It fucceeds indeed better by Defcent : 
Neverthelefs, even then fome Part of the Mercury ~ 
either hides itfelf in the rough Surface of thefe Veflels, 
or penetrates through the Veffel itfelf: becaufe the 
- latter contracts Chinks pretty often, on Account of 
_ the moift aqueous Vapours that make damp the upper 
Veffel. Therefore, an Iron-Veflel, if you have any, 
is preferable: For then, when the Joints are. well 
ftopt, you obtain the fame Quantity of Mercury, as 
if it was expelled laterally. ! 

3. In every Procefs to be made by Fire with Mer-- 
cury, the mercurial: Vapour is to be avoided by all 
Means: For breathing too much of it caufes a Sali- 
vation; and breathing little and frequently of it caufes 
Tremblings, Afthma’s, Palfies, and finally Con- 
fumptions: Nay, it is alfo hurtful to fome, if but ma- 
naged with naked and chiefly fweating Hands. | 
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PROCESS. LIX. 


The reviving of Mercury out of tbe fulpbureous Cinna-. 


^ 


bar-Ore (Part I. $ 402.) 
ud PD. A e UA quU M oe 
B EAT your Ore extremely fine, and mixit exa&- 


ly with an equal Portion of Iron Filings, not 


, ruity: And ule the fame Apparatus as in the foregoing 


Procefs, or in Proc. XVIII, but urge it with the - 
ftrongeft Fire that can poflibly be made; the Mer- 
cury will thus be revived. : | Nou 


The Ufe and Reafons of tbe Proceft. . 
. 1. When you have a Mind to feparate both thefe 


volatile Minerals, you muft fix one of them: Which - 
is done by any fixt Body abíorbing Sulphur: Such 


-as Lime, fixt Alcaline Salt of what Kind foever, Re- . 


gulus of Antimony, and chiefly Iron: For, thefe | 
muft adhere to the Sulphur alone, and no way to. 
the Mercury. Thus will you revive any Mercury - 
charged with Sulphur, and even diffolved by Acids. 
It is obfervable in this Reviving of fulphurated Mer- 
cury by lron-filings, that there does not come forth 
the Odour of Mineral Sulphur, but an unpleafant, 
and molt fingular Smell, which being condenfated into. 
an unctuous rancid Matter, darkens the Sides of the — 
Veffels, and makes the Water turbid, into which the 

revived Mercury is received. But this Reviving, | 


" when accurately performed, fhews that in the beft . 
. Cinnabar, Mercury is above feven Times the Quantity 


of the Sulphur. 

_ 2. Cinnabar may be feparated from Stones by Sub- 
hmation, thus: Beat it to a fine Powder, and put it 
into a fmall, narrow, glafs, or earthen Cucurbite, 


. the Belly of which, it muft not fill more than one’ 


third.-— 
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third Part. Stop the Orifice at Top; this muft be 
very narrow, to hinder the free Action of the Air: 
Put this (mall. Cucurbite in an earthen- Pot above 
two Inches wide in Diameter, and gather Sand around. 
this Pot, about as high as the pulverized Ore rifes 
in the Cucurbite: Then put upon it burning Coals in 
. fuch Manner that the. Bottom of the Pot may be 
middling red-hot: Thus will your Cinnabar afcend, 
and form a folid ponderous Ring, which muft be got 
out by breaking the Veffel. Obferve, that if you 
have pure Cinnabar, whether Factitious or Native, . 
you muít feparate from it the fuperfluous Sulphur 
which has notbeen thoroughly mixt with the Murcury : 
This may be done very well by putting your pulve- 
- rized fulphurated Mercury into a Cucurbite, and by 
expofing it toa Fire not much greater than that which 
is requifite to. fublime common Sulphur: Thus will 
your fuperfluous Sulphurafcend with a little Mercury, 
and form a black Craft all over the Cavity of the 
Veffel. For Sulphur and Mercury are much more 
volatile when feparate, than the Cinnabar made of 
both. This Sublimation muft alfo be performed 
fuddenly with a ftrong Fire; nor are you to fear any 
Danger from it, provided you take Care that the 
upper-Part of the Veffel be not expofed: to an ex- 
ceffive Heat; efpecially if you make Ufe of a fall 
Matras: For, by that Means the narrow Orifice of it 
may be ftopt, and the Veffel break afunder with great 
Violence. 
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OF ANTIMONY. 
PROCESS LX. 
e The vunning down of Antimony out of it Ore. | 
| APPARATUS. 


HU S E a melting Crucible, or an Earhen- 

pot'not glazed, that may contain fome com- — 
mon Pounds of the Ore of Antimony, broken into 
{mall Bits, of the Size of a Hafle-Nut: Bore at the 
Bottom of it a few fmall Holes, two Lines in Dia- 
meter: This may be eafily done with a common 
Wimble, or, if this cannot do on Account of the | 
Hardnefs of the Pot, with a fmall Wedge, which 
muft be moved circularly with the left Hand, and 
mean While inceffantly ftruck with a Hammerin the, - 


right. Let the Bottom of this Veffel be received by . 


the Orifice of a fmaller one, upon which it muft be - 
put, and when the Ore is put into it, let it be co- 
vered with a Tile; and all the Joints be ftopt clofe 
with Lute. | 

2. Put thefe Veffels upon the Payegiiee of the | 
Hearth, and put Stones all round them, at the Di-: 
ftance of fix Inches: Fill this intermediate Space with | 
Afhes, fo high as ji the inferior Pot be covered to’ 
the upper- Brim, Then put frefh and burning Coals 
upon it, and with a Pair of Hand-bellows excite the ' 
Fire, till the upper-Veffel grows red-hot: Take off 
the Mize a Quarter of an Hour after, and when the’ 
Veffels are grown cold, open them. - You will find 
thatthe melted Antimony has run through the Holes 


' made at the Bottom of the upper- Veftel, and makes. 
“in the inferior one a Regz/us, from the proportion of 


the Weight uMerecPwith thatdf the Ore, you will be. 
able to know how much mav be gotout of one Centner, ; 


opp | qb 
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The Ufe and Reafons of the Procefs. 


1. The Ore of Antimony, which is always found’ 
charged with Sulphur, is extremely fufible, and when 
you continue too long a Fire that is fomewhat too 
Íftrong, a great Quantity of it is loft in the Form of 
Fumes: Nay, it burns very bright, en Account of 
the Abundance of the mineral Sulphur, and itcannot 
bear the faline reducing Fluxes (Part I. § 159, &c.) 
Therefore, this Kind of Apparatus is required: 
for the running of it down, that the Action of the 
Air may in fome Meafure be ftopt, and the Anti- 
mony be ina cold Place fo foon as it is melted : 
This is done by the Afhes wherein the inferior Veffel 
is immerfed, which grow red-hot more difficultly 
than other Bodies, which bear the Fire: Where- 
fore, dry Baths are made with them rather than with 
Sand or Filings of Iron, when too great a Heat may 
. be detrimental. i | 


PROCESS LXI 


The Roafting of crude Antimony (Proc. LX.) or of ats 
| Ore, with, and without Additions. 


MDP bE A Tel §: 


I. HUS E anearthen, flat, low Dith, not glazed, 
and if it cannot bear being made middling 
red-hot, cover it over with a Coat of Lute without : 
Spread it thinly over with crude Antimony, or with 
its Ore, beaten to a pretty coarfe Powder, not exceed- 
ing a few Ounces at once. Put the Difh upon a 
Fire-pan, having a few burning Coals init ; increafe 
the Fire, till it begins to fmoak a little: Mean while, 
you muft inceffantly move the Powder with a Piece 
of a new Tobacco-pipe: For this caufes the Sulphur 
to evaporate the fooner. If you increafe the Fire a 
little too foon, the Powder immediately gathers into 
A a 3 large 
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large Clots, or even begins to melt. When this 
happens, take it immediately off the Fire before it — 
melts entirely: Then pulverife it again, and finally 
make a gentle Fire under it: Your black fhining - 
Powder will affume an afh-Colour almoft like that of 
Earth, and become more refractory in the Fire ; 
wherefore, you may then increafe the Fire till your 
Powder grows middling red-hot ; and let it laft, till 
it ceafes to fmoak. | 
.. 2. If you add to your crude Antimony, or to its. 
Ore pulverized, half or an equal Quantity of Char- 
coal-duít, and perform the reft as above, the Roaft- 
ing will be done more conveniently: For it does not 
gather fo eafily into Clots, and melts with much 
greater Difficulty: When Part of the Sulphur is 
evaporated, add fome Fat to it at feveral Times, as 
in Pros. XX XIX. Ne 3. bots | 
Thus, you wil] fooner finifh the Operation, and 
the remaining Ca/x will not be burnt to an Excefs : 
However, take Care, not to expofe it thus, to too 
violent and long-lafting a Fire: Otherwife a great 
Quantity of it evaporates. Nor does it ceafe intirely 
to fmoak in a great Fire: And it will be enough if 
growing middling red-hot, it does no longer emit 
the unpleafant Smell of the Acid of Sulphur. | 
3. This Roafting is moft fpeedily performed by 
‘another Method with Nitre; if, for Inftance, you. 
pound Antimony charged with Sulphur, with an equal ' 
Weight of Nitre, and throw it at feveral Times; 
and not above a few Drachms at ónce, into’a deep 
earthen Vefiel not glazed, and middling red-hot: A - 
{trong Detonation will be made, and the Mixture 
will be'cbanged into a half-vitrified Mafs, of the 
Colour of Liver; Take it out, grind it, and with 
warm Water wath off (Part I. $ 473. Gr.) the 
Salt that lies hidden in it. The remaining Calx is. 


called Crocus Metalloruu, or Hepar Antimonii (Liver 
of Antimony.) | 3 


The 
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The Ufe and Reafons of tbe Procefs. 


1. No Roafting requires fo great a Patience as that 
of Antimony loaded with Sulphur. For, the regü- 
line Part of it is, by the mineral Sulphur, rendered the 
moft fufible of all Metals and Semi-metals, Arfenick 
excepted : But, if it melts, then a further Exhalation 
of the Sulphur cannot be procured by continuing the 
Fire, otherwife than by a great Lols of the Regulus 
itfelf; which being not of itfelf very well fixt in the 
Fire, is the more eafily carried away by the Sulphur 
joined to it, fo that it will be entirely diffipated along 
"with it, though it is at leaft above three Times the 
Quantity of the Sulphur. Therefore, you muft roaft 
but a fmall Quantity of it at once, and extend it 
wide, and ftir it perpetually: Becaufe, when it is 
too finely pulverized, or heaped up only a few Lines 
thick, it will not be feen to exhale any "Thing, unlefs 
you ftir it, though it already begins to melt at Bottom. 
For, the Vapours of the Sulphur paffing through the 
Interftices of the lefs hot Powder which is upon them, 
condenfate: Whereby the Powder becomes of a yellow 
Colour. The Roafting is done a little more eafily 
without adding any Thing to the Ore of Antimony ; 
efpecially if you prevent the Melting in the Begin- | 
ning. As for the reft, this Method is hardly made 
ufe of, except when you have a Mind to make com- 
mon Glafs of Antimony, which is made with the 
already prepared Ca/x of crude Antimony. For In- 
ftance, you put this Ca/x in a ftrong Compact Cru- 
cible, and make your Fire gradually, leaving the 
- Veffel open in the Beginning; that the Sulphur fall 
remaining, may beentirely expelled : Then increafe 
the Fire, ull the Ore melts, the Veffel being covered, 
to keep the Charcoal from falling into it, which re- 
duces Glefs to a reguline Semi-metallick Subftance. 
When melted, leave it fo for a Quarter of an Hour, 
or longer, if the Veflels can bear it: "Then at latt, 
,pour it out upon a fiat, dry, warm Stone: It will 
e aGlafs more or lefs tranfparent, and of a deep 
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yellow Colour ; according as the Roafting and Melts. ; ] 
ing have been performed more perfectly, and in a 


- peater Manner. | d 


..2. Kunkel has made Ufe of another Method of A 


roafting crude Antimony, in order to prepare a 


greater Quantity of the fimple Regulus of Antimony; 
For, a greater Quantity of it is obtained by that Me- 


But, if you urge it with a Fire too long lafting, and 
fo {trong as that it may come almoft to the. Degree 


. thod than by any other; for, during this Roafting — 
the mineral Sulphur carries off a fmall Quantity of it. - 


of a reducing Fire, fome Part of it is diffipated, E 
For Inftance, the Ca/x of Antimony which is of itfelf — 


pretty well fixt, or the Glafs of it, is difpofed to a 
Reduction, when you urge it by a frequent Addition 


of a Phlogifton ; now, the Regulus is diffipated by a . 


Fire a little too ftrong ; therefore, the Glafs or Calx 
of Antimony is by this Method rendered volatile. | 

3 Nite ground with Antimony charged with 
Sulphur,. detonates with the fulphureous Part, and 


confumes it as to the Phlogifton ; but the Acid of ! 


Sulphür being agitated by a ftrong Fire, and meet- 
ing the Nitre, the latter expels the acid Spirit of the 
former in a gentler Manner, and unites itfelf wit 


the fixt Bafis of the Nitre, and together with it con- 


fututes a middle vitriolated Salt, perfe&ly like 
‘Tartar vitriolate, or like Salt Polychreft, which 
being wafhed off with warm Water, there re- 


. mains the pure Ca/x of Antimony half vitrified. But 


if you ufe more Nitre, for Inftance, twice or thrice 
as much for the Detonation, the Calx becomes yellow 
or white, and is much burnt; in the firft Cafe it is 
called Emetick, and in the fecond Diaphoretick Anti- 
mony. ! am 
4. The Separation of Sulphur may likewife be 
performed by. feveral liquid. Diffolutions, and by 


at. 
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Precipitations: For which Reafon it is called by — 


fome Calcination or Roafting the moift Way. Thus, | 


for Inftance, Aqua Regis, and Spirit of Nitre, efpe- 
cially when they are concentrated, erode the reguline* 
ght | » Subftance 
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Subítance of Antimony out of the Sulphur with a 
moderate Heat, and diffolve it ; while they leave the 
Sulphur untouched : When the Solutions decanted 
-are precipitated by a Solution of fixt alcaline Salt, 
and edulcorated, they produce the Ca/x of Anti- 
mony; which is nothing elfe but the intire Regulus 


4 


diffolved by the Acids. © 


PROCES S' LXI. 


— The Reduction of the Calx’s of Antimony (Proc. LXI.) 
into a Semi-metallick Regulus. 


A. PP: AR A Fis. 


I X fome Cal» of this Kind with a quarter Part 

| .of the black Flux, and put it into a Crucible; 
cover the Veffel with a Tile; make the Fire as quick- 
ly as the Veffels can bear it, but not greater than is 
neceffary to melt the Flux itfelf: When the whole 
has been well in Fufion for half a Quarter of an Hour 
(wbich may be tried with a Tobacco-pipe taking off 
the Tile) pour it into the melting Cone, which muft 
be warm and done.over with Tallow: Then imme- 
diately ftrike the Cone feveral Times: When you 
have inverted the Cone, and fhaken out the Matter 
erown cold init, you will find at the Pointa Regulus 
like (Part I, § 77), and at the Bafis a faline Scoria. 
If you have a Mind to reduce or try a {mall Quantity 
of it, you muft do it either upon a Charcoal with 
the cementatory or blow-Pipe (Part I. $ 258) ; or 
in the Manner prefcribed with regard to Tin Proc. LU, 


The Ufe and Reafons of the Pracefs. 


1. The Reduction of the Regulus out of the Ca/x of 
Antimony is performed the moft eafily of all Metals. 
It is enough, if you add to the Calx’s of Antimony 
only Charceal-duft, or any Kind of Phlogifton what- 
ever: Nor need you have Recourfe to a melting” 
Menfiruum, on Account of its Fufibility. But there 

4 happens 
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happens fome Difference, between the Ca/x’s prepared 
(Proc. LXL) for, more or lefs Regu/us may be re- 
duced out of one or the other, not only with regard 


^ 


to the crude Antimony, but alfo with refpe& to the. 


Calx you make Ufe of. For Inftance, you will ob- 
tain, after the Reduction, above one Pound of Re- 
gulus, out of one Pound and an half of crude Anti- 
mony either alone, or roafted with Charcoal-duft ; 
 unlefs you have committed fome Miftake, by making 
too great and too long lafting a Fire, or by ufing im- 
pure Antimony: For, by the firft Method, you will 
prepare pure, unmixed Ca/x of Antimony, by the 
Diffipation of the mineral Sulphur and the Phlogif- 


| ton; but you cannot prepare any Calx ftriddy fo - 


called by the fecond Method, that is, with Charcoal- 
duft; becaufe, a pure Phlogifton, that is, one defti- 


tute of Acid of Sulphur, has been continually fup- . 


plied, during the Diffipation of the mineral Sulphur: 
^Fherefore, in this Cafe, the reguline Part cannot 


have been burnt into a true Cazlx ; but, being only - 


feparated, it had merely a falfe Appearance of a Ca/x: 
For, if you take this out of the roafting Fire in 
proper Time, and expofe it to a melting Fire in a 
Veffel ; it does not melt into Glafs, but into a Re- 


gulus, not fo abundant however, as if frefh reducing | 
. Powder had been added. But, it is always proper, 


when you are to prepare an abundant Regulus, or a 
fine Glafs, to chufe that Part of the crude Antimony, 
which in the running down (Proc. LX.) got into the 
lower Part of the Recipient; for itis purer, more 


reguline, and lefs fulphureous; whereas that in the ~ 


upper Part proves lefs reguline, and more fulphureous 


and: terreftrial: On which Account it appears lefs | 


compact and fhining than the foregoing, and much 
lighter, becaufe full of fmall Bubbles. 
2. Before you reduce the Ca/x’s made by a Detona- 


- tion with Nitre, you muft previoufly edulcorate them 


perfectly: Otherwife, you obtain a much leffer 
Quantity of Regulus, with regard both to. the cruce 


Antimony and to the Cz/xitfeif ; becaufe, when you - 


- 


add 
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add a Phlogifton, the vitriolated Salt adhering 
to it, turns to Liver of Sulphur, which diffolves 
the Regulus, and in very great Part retains it Joined 
. to itfelf. Nor can you, however, thus obtain fo 
much Regulus, as when the Calcination is made 
either by itfelf, or with only adding a Phlogifton : 
For during fo violent a Detonation, a great Quan- 
tity is flung out of the Veffel, or vanifhes away into 
Fumes: Befides, fome Part of the reguline Subftance 
is alfo wafhed off along with the Salt; which is 
very plain, when you pour wine-Vinegar upon the 
the Water wherewith the Edulcoration has been 
' made: By Means of which you precipitate a red 
Powder, called Sulphur Auratum, which is compofed 
of the Sulphur of your Antimony joined to the Semi- : 
metallick Part. For, the Phologifton of the crude 
Antimony, isnot totally confumed by an equal Weight ^ 
of Nitre ? But, if you add twice or thrice as much 
Nitre ; then indeed, it is totally confumed: How- . 
ever, a Semi-metallick Part remains fo ftri&tly united 
with the Salt, that it runs through the Filters. As 
this laft part is obtained out of the warm Diffolution, 
in the fame Manner as the Lac Sulphuris and the Sul- 
phur Auratum are got by Precipitation; it has been 
but improperly called fixt Sulphur of Antimony: For 
itis deprived of all inflammable Matter, on which 
Account it is of a white Colour. It is for the fame. 
Reafon, that the Sulphur called fixt Sulphur of An- 
timony, being melted with a very ftrong Fire, turns 
into Glafs, of a much lighter Colour, and leís vio- 
lentin its Effects, than that which is made of Crocus 
of Antimony, becaufe it is almoft the fame as Glafs 
made with Ca/x of Antimony procured without any 

Addition. j 
2. From what has been faid the Reafon is plain, 
why fimple Regulus of Antimony is prepared with 
fome Lofs the ordinary Way. For a Mixture 
of Tartar, Nitre, and crude Antimony, detonates 
in a ftrong melting Fire ; but feizes upon the Nitre, 
which reducesthe Phlogifton ofthe Tartar as well as the 
1 | mineral. - 


d 
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mineral Sulphur: for this Reafon the mineral Sul- — 


phur is not intirely confumed :, And if it were, the 


. Acid of it detained by the alcaline fixt Salt here pro- — 


duced with it, and joined with the Phlogifton of the 


Tartar, would neverthelefs make a copious epar 
Sulpburis, whereby a great Deal of the Regu/us would — 


be retained. This appears evidently, if you add to 
the Scoria half its Quantity of Filings of Iron, and 


melt it afecond Time; For then, the Regulus re- . . 


maining in the Scoria, will fubfide to the Bottom of 


the Cone. | Likewife, a great Deal of Sulphur Aura- 
tum is precipitated, if this Scoria is edulcorated with 
warm Water, and Vinegar poured upon the Diflolu- 
tion. A great Quantity of reducible Flowers is alfo 
rejected during the Detonation. And as the Mixture 
muft be put at feveral Times into the Fire, and muft 
be left the longer in it, the Veffel being mean while 


open; a great Deal of this volatile Semi-metal is. 


confumed, and on this Account there remains but 
a very. {mall Part of the Regulus, at the Bottom of 
the melting Cone. | 


PROCESS LXI 


The Precipitation of Regulus of Antimony, with Metals 4 


(P. I. $ 147. Coroll. 3.) Irons taken for an Example. 
APA RO M 


I, P ian one Part of Iron not rufty into a Crucible 
| made thoroughly white-hot in a Wind Fur- 
nace. But you muft chufe Bits of Iron not very 


thick, for Inftance, fmall Plates, Nails, or even * 


frefh Filings. When the Iron is perfectly white*hot, 


add to it, the double Quantity of crude Antimony — 
at feveral Times, left the Veffel fhould break afun- ^ 
der by the too fudden Application of a cold Body: - 


You will fee your Iron diffolved by the melted Anti- 
mony: This done, add to it at different Times, of 
Nitre, 
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Nitre, or of any fixt alcaline Salt whatfoever, a 
quarter Part, with refpect to the crude Antimony s 
leave all thefe Things in the Fire for a few Minutes 
more, that they may melt very thin together ; then 
pour them into a melting Cone, in which, by ftriking 
it, the whole reguline Maís contained in the crude 
Antimony, will fubfide: Separate the Scoria’s which 
will be hard: Expofe them to a free and fomewhat 
moift Air, and in a few Days they will of themfelves 
fall into a Powder. 

2. Put the Regulus a fecond Time into the Cru- 
cible, add to it one quarter Part of frefh crude Anti- 
mony, cover the Crucible with a Tile, and melt the 
Matter with a Fire not violently excited: When the 

whole is in Fufion, add at feveral Times one fixth 
Part of Nitre, or very dry fixt alcaline Salt, and a 
few Minutes after pour out the Mafs well melted. 

3. The Regulus may be melted a third or a fourth 
Time with a very little Nitre: This will detonate, 
and at thefame Time affume a refractory Nature: If 
at laft you ufe the ftrongeft Fire, your Regulus, when 
poured out, will be finally Marked with a Star, but 
a great Portion of it will be confumed by the Nitre 
and the Fire in thefe laft Fufions. 


The Ufe and Reafous of tbe Procefs. 


' r. If you precipitate Regz/us of Antimony, with. — 
Metals (Part I. $ 147.  Coroll. 3.) you will have 
the Whole of it without any Lofs; but, it will be 
tainted by a confiderable Mixture of the precipitating 
Metal: But, a greater Quantity of the Metal joins to 
it, as the Action of the Sulphur upon it is flower, and 
as the Sulphur itfelf melts more eafily with the Regz- 
lus of Antimony. Thus, in every Precipitation by 
Fufion of Metals by Means of other Metals, the 
precipitated Body partakes of the precipitating one, 
except Lead alone, to which the Iron that precipitates 
it néver mixes; becaufe both thefe’ Metals do not 
diffülve each other in the Fire. The firít Scoria 

which 
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which is produced in the prefent Cafe, is Iron dif~ 
folved by the Sulphur of Antimony; for which Rea- 
fon this Scoria is of a very hard Nature, and very 
difficult to be feparated from the Regulus. To make 
it feparate eafily you muft add-an alcaline Salt, or al-. 
' calefcent Nitre, whofe Acid is expelled by that of 
. Sulphur: This Alcali diffolves the Scoria, and makes 
it loft and diffoluble by the Moifture of the Air. 
Likewife, the Hepar Sulpburis produced in the Ope- 
ration does alfo efficacioufly diffolve the precipi- 
tating Iron, and retains it united to itfelf, left the 
Part of it which is diffolved by the Sulphur fhould 
again unite itfelf fo eafily to the Regulus of the 
Antimony. | is UE 
2. A fecond Fufion is made with crude Antimony 
_and Nitre, or with frefh alcaline Salt, to the End 
that the Iron remaining in the Regulus may. be fur- 
thermore feparated. For Inftance, the Regulus which 
is much more refractory in the Fire than the crude 
Antimony, is diffolved by the Sulphur of it, and at 
the fame Time this Sulphur meeting the Particles of 
the Iron contained in the Regulus, and having aban- 
-doned the reguline Portion of the Antimony, joins : 
with them ; when joined, making a lighter Mafs, 
it is caft up at Top, and forms a Scoria, in which a 
. great Deal. of. Antimony is adherent, for want of a 
‘precipitating Body. ‘The Salt added over and above 
has the fame Eeffect as N°. 1. — But, it is eafy to con« 
ceive, that in this fecond Fufion, the Regulus is 


.. tainted with fome {mall Quantity of Sulphur. 


- 8. To-confume this Sulphur intirely, it is neceffary 
feveral Times to repeat the Fufion ; which is not 
made fo well with alcaline Salt, as with Nitre: For 
the latter being flung upon a Regulus boiling by the 
Violence of the Fire detonates with the Sulphur that 
lies hidden in it, and at the fame Time becoming 
. Alcaline by the Strength of the Fire, it affumes a 
refractory Nature, which is increafed by a falt like 

Tartar vitriolate, which is produced by the Acid of 

the Sulphur, and the alcaline Part of the Nitre. - 
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Nor is the pure Phlogifton, that forms the Regulus, 
free from the Force of the Nitre: Wherefore, a 
great Deal of the Regulus is calcined, and, together 
with the very ftrong alcaline Salt here produced, is 
changed into a Glafs, which being intermixt with. 
the Scoria's, is the Caufe of their amber or faffron- 
Colour: 'T'his Colour is communicated to Glaffes by 


. Arfenick and the Ca/x of Antimony, unlefs they are 


burnt too long in the Fire. Thofe who repeat the 
Fufion feveral Times with Nitre, at laft confume the 
Regulus to no. Purpofe, becaufe that, which remains 
in the End, never becomes malleable. Nor does the 
Prefence of mineral Sulphur at all require a frequent 


Repetition of the Work; for, nothing of it can be 


fhewed in a Regulus once or twice purified. " 
OF BISMUTH. 
PROCESS LXIV. 
The melting Bifinuth out of iis Ore. 
ZERPARATU'S. : 
I. B Ifmuth-Ore may be melted with the fame Ap- 


paratus ufed for the melting crude Antimony 
out of its Ore (Prec. LX), 

2. The very fame may be done in the melting 
Furnace, if you fet it upon its Bottom with the Bed, 
and a Recipient outwardly applied to it (Proc. 
XXXV) In this Apparatus, you muft break your 
Ore in fmall Bits, and mix it by Strata with Charcoal, 
or with very foft broken Pieces of Wood. But, 
your Bellows muft be loaded with a very fmall 
Weight, that their Blaft may be very gentle; nay, 
the Fire may even be fufficiently excited for this Fu- 
fion without Bellows, by putting only the Cover and 
the Funnel at Top of the Furnace: For Bifmuth will 
not bear fo great a Fire, to make its flony Matrix 

| turn 


maining in the inward 
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turn to Scoria. The Ore being thus run down into 


the inward Bed, muft be ftirred now and then with 


a Poker, that the {mall interfperfed Grains of Bif- . 


muth may be driven out, and run into the outward 


Bed, where they join with the reft into a Regulus. 
When the femi-Metal is melted, take away. the Drofs, 
with a Sort of wooden Scraper or Hough: And 
removing the Body of the Furnace, take the Ore re- 
Bed, and extinguifh it in a 
Vefiel full of Water, and then wath off and reject 
the fmalleft Particles, collecting only the larger Ones, 


' to melt them together in a gentle Fire. 


- You may alfo run down Bifmuth in an earthen 
or an [ron-Veffel. Fill this with your Ore broken 
in {mall Pieces, and make a wood-Fire all round : 
And thus you will, by the fame Method as before, 
eafily obtain Bifmüth out of a fufible Ore, efpecially 
out of a rich one. 4^ 4 « o3 y 

4. You may alfo beat your Ore toa very fine 
Powder, with the black Flux, Sandiver, and com- 
mon Salt, in a clofe Veffel like the Ore of Lead or 
of Tin, and melt it in a middling Fire, having a 
Draught of Air: But, as this femi-Metal is de- 
(tru&ible and volatile, you muft, as quick as pof- 
fible, apply to it that Degree of Fire which the Blox : 


. requires to be melted, and fo foon as it is well melted, . 


the Veffel muft be taken out of the Fire, and wher 
it is grown quite cold, and broken, you will find. 


your Regulus. 


“The Ufe and Reafons of tbe Process. | 


1. Bifmuth is found in its Matrix’s, either pure 
and in a Semi-metallick Form, or in a State of Ore, 
when Arfenick is joined to it: And as this femi- 
Metal is at the fame Time moft fufible; on this 
Account, it does not want the Affiftance of any 
melting Menfiraum, or of any reducing Phlogifton ; 
but may be run down out of its Ore, by only a fim- 


ple Fufion, and with a gentle Fire, If there is any - 


{mall 


- 
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' {mall Quantity of Arfenick in it, the free Air and 
Fire diffipate it. But you can ufe this Fufion, only - 
with rich and very fufible Ores. * 
2. If the Ore is very refractory, and the defired 
, femi-Metal lies hidden in a fmall Quantity, within 
very narrow Interftices, then a Fire fomewhat 
ftronger is required, that, being more attenuated, it 
may extricate itfelf: But, in this Cafe, it will be en- 
tirely diffipated, unlefs you apply to it a fmoaking, 
reducing Fire, which muft be at the fame Time mo- 
derate, and in fome Meafure confined from it. For 
- as Bifmuth is eafily reduced by the Phlogifton of the 
Fuel of the Fire, it is alfo foon diffolved into Fumes 
and fublimed. P. : 
3. You will obtain a much greater Quantity of. 
Bifmuth, if you melt your Ore with the black Flux, 
. Sandiver, and common Salt, in clofe Vefiels: The 
Reafon of this is, that the Ma/rix of Bifmuth, or of its 
Ore, is fooner diffolved than vitrified by the Force of 
the Salts: Wherefore, the Particles of Bifmuth being 
then confined, may be more perfectly precipitated ; - 
whereas, on the contrary, a great deal of it remains ^ 
in the Chinks of the Marix, in the foregoing Eliqua- 
"Gons; becaufe a Matrix of itlelf very refractory, is, 
by the Volatility of Bifmuth, hindered from turning 
to Glafs with Firealone. Befides, the free Action of - 
the Air, being excluded, and a reducing Body added, 
the fame Quantity can never be diffipated, as when 
the Air and Fire act freely upon it, and a little of a 
reducing Body comes to your Affiftance. Moreover, 
Arfenick is moft commonly joined in no fmall Quan- 
tity with Bifmuth : But this (as will afterwards ap- 
pear in the Proceffes to be made with it) is reduced 
and precipitated, with faline reducing Fluxes, into. 
a Semi-metallick Regulus, not unlike Bifmuth, more _ 
fixe than Arfenick itfelf, fometimes volatile enougb, 
which, neverthelefs, meeting another Metal or femi- 
Metal, mixes with it, and is fixt, 
4. The Cobalt of Arfenick (Part I. $ 222), of al- 
moít every Kind, has fomething of Bifinuth in it: 
B b. And 
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And as for the reft, there is moft commonly no other ~ 
Difference, between the Ores of Arfenick and thofe — 
of Bifmuth, but the greater or-lefs Proportion of 
either of them mixt with’the other. But, when there 
i5 but a fmall Quantity of Bifmuth, it cannot be run . 
down with any Profit, though Bifmuth be not a 
Thing of the loweft Value. But, when the Caput 
Mortuum of Cobalt remaining after the Roafting of 
it, is melted with Flints and Pot-Afh, to make with 

it the Glafs called Smalt; a Regulus is produced . 
much like Bifmuth, though different from it in fome. , 
Meafure. See Part I. $ 407. Schot. 
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PROCESS LXV. 
Zink (Part 1. § 14.) is fublimed dp Patines atts 3 
| CAP PARAL 8. | 


. - ^: 
1. ¥ F you put a few Ounces of Zink into a Pot, | 
l or a fmall earthen Cucurbite, and place this 
Veffel horizontally, or rather with its Orifice upwards, — 
in a reverbatory Furnace, fitted for Diftillations of — 
Oil of Vitriol, or others requiring the ftrongeft 
Fire, and fit to it, by means of an Aludel, a large ~ 
glafs-Recipient, in fuch Manner, that you may look | 
within through its tranfparent Bottom, into the. 
Cavity of the fmall earthen Cucurbite; after having - 
carried your Fire to a very great Degree of Bright- ^ 
nefs, you will fee your melted Zink fuddenly take a 
Flame of a green Colour, and at the fame Time a : 
very thick grey coloured Smoak arife, which will be — 
'pufhed forward into the Recipient, like Cobb-webbs ^ 
fluttering in the Afr, and cover the whole Infide, of © 
it, and. a little after hinder you almoft entirely from — 
feeing any further. After you have continued your 
Fire for an Hour or two; let the Veffels grow cold, — 


and i | 
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and when you open them, a very thin Fume of the 
garlick-like Smell of Arfenick, will break forth, and 
vanifh very foon after. The Recipient will be co- 
vered over on the Infide, with a Coat of very foft,. 
impalpable, and light Flowers of a bluifh white Co- 
Jour: But, the Aludel will be incruftated, | partly 
with the more ponderous blue Flowers; confifting of — 
coarfer Grains, and partly with the folid Sublimate 
produced from the fmall Drops of melted Zink en- 
tirely fubiimed, the grey Flowers of the deftroyed 
Zink being every where interpofed. You will 
find in the earthen Veffel itfelf fomething ftill of the 
Zink covered and fheltered as it were with a Blifter, 
from being entirely burnt, or fublimed: Which is the 
- Flowers burnt, and almoft half vitrified. Ifyou ufe 
a Fire fo gentle, as that the. Zink may not take 
Flame; hardly any Thing will evaporate in Form of 
Zink, or of Flowers. A 

.2. If you expofe to a middling Fire, having a 
Draught of Air, two or three Ounces of Zink, in an. 
open earthen Cucurbite, upon a ftone Support, as . 
one places a Crucible; Zink takes Flame much fooner 
than in a clofe Veffel, and filis the whole Cavity of 
the Veffel with very white Flowers like Locks of 
Wool: But, fo foon as the Veffel is full with thefe 
Flowers, fo as that you can no longer fee the Surface 
of the Zink; the Flame, which was very bright be- 
fore, gradually diminifhes, till it at laf ceafes entirely ; 
fo that the Zink can no more be brought to a. Defia- 
gration, notonly with the fame, but alfo with a ftrong- 
er Fire. If then you take away the Flowers with a 
imall Iron Ladle, and free the Surface of the melted 
Zink at the Bottom of the Veffel, from thofe, 
Which covered it; a bright Flame is again pro- 
duced as before, and in a few Minutes the Cavity of. 
the Veffel is filled with Flowers of the fame Kind : 
lf you continue this Work in the fame Manner; at 
laft all your Zink, provided it was pure, is refolved 
into a great Quantity of very white Flowers; nor does 
a great deal of it fly away, unlefs the Fire acts too 

«aD D2 . . violently. 
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violently. But tHe Flowers apply themfelves pre 
fently to the Sides of the Veflel, and even adhere to. 


the Surface of the Zink itfelf; nor can they after- 


wards be further changed, or rendered volatile, by the 


fame Degree of Fire by which the Zink has been | 


burnt and füblimed ; fo that by this Method you - | 


may prepare Abundance of Flowers of Zink in the. 


molt convenient and neateft Way. Neverthelefs, you 


may alfo adapt Aludels, or only cylindrical Segments, | 


5 


to the Orifice of your Vefiel : By which Means you ~ 
will obtain a little more abundant and more fubtile 
Flowers. But, that the Surface of your Zink may 
be now and then freed from the Flowers that cover it, ~ 
and the whole Cavity of the inferior Veffel be ren- - 
dered free, it is proper to make a Hole at the Side | 
of it, fo large as that you may take out through © 
it the Sublimate, with a fmall Ladle, as was faid 
before. 
3. When you apply fuddenly to pure Zink the - 
ftrongeft Fire with a Draught of Air; the whole of © 
it vanifhes; Nor is it confined by the Crucibles | 
being ftopt with Lute. For Inftance, if you put an. — 
Ounce of pure Zink into a fmall Crucible covered — 
with a fmaller inverted one, ftopping all the Joints 3 
well with common Lute, and put it into a wind- . 
Furnace, furrounding the whole Veffel with Charcoal | 
and burning Coals, and excite the Fire, to js. 
utmoft Degree, by applying the Bellows to the — 


. bottom-part of the Furnace, and continue it for . 
à * 
half an Hour, when after tds you take out the 


. Veffel, you will not perceive therein the leaft Foot- - 


fteps of Zink, orof the Flowers of it. The very — 
fame Thing happens with the other Semi- metals, - 
though not “fo quickly. d 


4. If you mix the white Flowers of Zink, or the 


| bide and grey ones calcined to a white Colour in a. 


middling open Fire, with common reducing Fluxes, 
fuch as are the black Flux, and the white. (Part 1. * 
$ 162. €2c.) adding fluxing Salts to them, they | 
cannot afterwards by any Means be. reduced! in. the 
lame, 
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fame Manner as the other Metals and Semi-metals, — 


by being expofed to a melting Fire. . Nor has any 
Method hitherto been invented, or communicated at 
leaft by the Inventor, whereby the Flowers of Zink 
may be reduced to a Semi-metallick State: Since 
they rather are fixt fo far in the Fire, as to be vitri- 
fied with Fluxes. 

5. When the grey and blue Flowers are melted 
with fome very fufible Salt, though this be impreg- 
nated with none or at leaft very little Phlogifton, . 
you may obtain out of them, | fhall not fay, reduce 
from them, a few Grains of Zink, For Inftance, if 


. you mix by Trituration the Flowers juft mentioned, 


with Sandiver, or the cauftick alkaline Salt * which is 
prepared out of the infpiffated Lye of Pot-afhes and 
Quick-lime, and expofe them in a Crucible, to a 


_ Fire not greater than is neceffary to melt the Salt 


well, and then take them prefently out of the Fire, 
and fling the Crucible with the Salt grown cold into 
a clean Bafon full of warm Water, you will find, 
after having wafhed off the Salt and the lightelt 
Drofs, a few and very {mall Grains of Zink, moft 


' commonly covered with yellow Crufts, precipitated. 


— here and there at the Bottom of the Veffel, and not 


to be colleded without a tedious Labour. Thefe, 
Grains of Zink, if not pretty large, hardly melt in- 


to a Regulus, but perifh intirely, being refolved by 


the Fire into fmall Flames and Flowers. But, you 
mutt not for this Purpofe ufe the black or the white 
Flux, becaufe they require fo great a Fire to be 
melted, that the fmall and widely-difperfed Parücles | 
of the Zink are burnt much fooner than they can - 
be precipitated by the concomitant Matters melted 


fuficiently thin: Which is very plain from the {mall 
‘coloured Flames and Flowers that break forth. Nor 


does the above-mentioned very acrid Salt bear the 
Addition of the Phlogifton; nay, when already 


* The cauftick Alkaline Salt here mentioned to be made of 
Soap Lees and Lime, is commonly known by the name of Lapis 


Infernalis, the Cauftick fo generally ufed by Surgeons. : 
| B.b 32° melted, 
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“melted, if you add the leaft Fat to it, itimmediately — 


rows folid, and requires a Fire equally ftrong as the 


black Flux does, to be brought again to a State of | 


Fufion: And this feems to-be the Caufe why Grains 
of Zink fo difficultly run into one reguline Mafs; be- 


caufe this Salt, while itabforbs the Phiogifton where- . 


with Zink-is full, forms thofe fmall yellow Crufts 


. round the Grains of the Zink, which Crpfts are dif- — 


ficult to be melted. 


vg be Ufe and Reafons of the Procefs. 


1. The Reafon is plain from this fingular Pro- 
perty of Zink, why we try in vain, by Pre- 
cipitation by Fufion, with the Affiftance of faline, 
oily, reducing Fluxes, to produce Zink from its Ores. 


" 
e 


RC 


hitherto known in Europe, in the fame Manner às . 


. we commonly ufe for other Metals and Semi-metals. 


It is as plain, why it can much lefs be colle&ed. in ^ 


the Beds of the, Furnaces (Proce. XXXIV), by a 


Stratification with Charcoal, by Means of the Vitrifi- — 
cation of the terreftrial Bodies adherent to it, and of — 


a violent Fufion, excited with the Blaft of Bellows ; 


but ought rather to be collected.and fublimed (Part I. | 
§ 409. &c.) in Places pretty cold, and not much | 


expoied to the Action of the Wind. ik 
2. Mean while, the Zink that lies hidden in Ores, 


or other compound factitious Bodies, betrays its Pre- — 
fence by the Flowers which it emits from itfelf when 
urged by aftrong Fire, and by the golden citron- . 


Ls dirt 


Colour it gives toCopper. For both thefe Effects | 


» were never produced by any other known-Body, as ' 
much. as can be collected from all Experiments: | 


. Wherefore, wesmay as furely conclude the Prefence ^ 


of Zink from them, as we furely conclude that of | 


Iron from the Aion of the Magnet. 


| 3... A ftrong, open: Fire, and fublimatory 4ppa- - 
ratus (Part T. $ 462), are required to colléét thefe 


Flowers : Flowever, you muft with great Care avoid f 


the too-violent Paflage of the Air through the Fur- | 


nace, and the leaft Blaft of it through the fublima. | 
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tory Pots: For the fofteft and lighteft Flowers are 
diffipated by the leaft Motion of the Air. There- 
fore, it is proper to ufe large Aludels: By this Me- 
thod you will obtain Abundance of Flowers out of 
Calamine, efpecially if you break it into fmall Bits 
of the Size of a Pea, and lay it in Strata with Char- 
coal; when thofe are confumed, you collect it out 
of the Afh-hole, and put it in again with frefh Char- 
coal. Thus it is fometimes for a very great Part 
refolved into Fumes and Flowers, according to its 
different Degrees of Purity. Thefe Flowers  firtt 
come forth bluifh, then more and more grey, and 
white at laft. They are vaftly like the Flowers pro- 
duced out of Zink itfelf and called Nibil album, Ni- 
bil gryfeum, according to the Djfference of the Colour, 
which neverthelefs depends on the Impurities mixt 
with them, or (if the Operation has. been neatly per- 


— formed) on very fmall Portions of Zink, not yet de- 


ftroyed, or from both Caufes. For, Zink may indeed 
be collected out of them, according to Appar. N°. 3. 
and: if they are again made red-hot for a few Mi-- 
nutes, they grow perfectly white; becaufe Zink is 
not very conítant in the Fire. They are alfo called 
Pompbolyx : And we fhall leave to others the Care-of 
finding out, whether it is the fame as the Pompholyx 
of the Ancients; and whether the Spodium of the 
. Greeks finds alfo its Place here: ‘But, whoever has a 
Mind to fift thefe Matters, let him not undertake 
it without having Recourfe to Experiments; left he 
fhould afterwards give us Words for Things; nor 
pretend to reconcile the various Opinions,of all the 
Authors, many of whom have ftuck to Words much 
morethan to "Things. —— | 

4. Pompbolyx and INibilum (Nil) are indeed fold 
in Shops, but feldom genuine: For, as they are 
collected’ in fmall Quantity, they are adulterated in 
a thoufand different) Manners: While the feveral 
Kinds of light white Marls, the Parget made of. , 
burnt Spaad, and the white, fat, Boly Earths, fuch 
as the Fullers-earth, the Heffian-earth, ec. or even 
x Bbz compound 
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compound , Maffes, made. feveral Ways with, 
thefe, both, by Nature. and. Art, are fold for the 
white Nil of the, Shops:, See Henckelli Pyritolog. 
p. 581... Which Fraud is not always eafily detected : 
Neverthelefs, it. is often known from too great a _ 
fpecifick Gravity, from an exceflive Roughnels, and 
from the Want of a quick Diffolution in Acids. But, 
itis beiter for him who wants to have true genuine 


' 


JNÀ, to prepare it himfelf. 
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The Cementation and Fufion of Copper with vin ie: a 
oY Popodaqe o quu go "fas | 


TAKE of Zink-Ore, for Inftance, of Calamine - 
reduced to Powder, oue.Part and a balf, and as 
much of comminuted Charcoal ; grind them toge- . 
ther, and moiften them flightly with Water: Fill 
apy melting Veffel with this Mixture, put. between 
and at Top Plates of the pureft Copper one part, and 
again cover them with Charcoal-duft, and put the 
Whole in a wind-Furnace, covering it with a great 
Quantity of Charcoal ; light them by flow Degrees, - 
and then increafe the Fire, to make the Veftel grow 
white-bot: When you fee a .Flame tinged with a 
grey, bluifh, or purple Colour; try here and there 
with a ftrong fron- Wire, whether . the Copper is — 
melted under the Charcoal-duft: Which is done with | 
a much leffer Fire, than. Copper alone requires for 
the Fufion of it: Then moderate your Fire, that it 
may not be too violent: Finally, having continued  . 
the Fufion a little longer, let the Veftel be taken out 
of the, Fire, that it may cool of itfelf, or let — 
the melted Mafs it contains, if confiderable, be — 
poured out into a dry and middling-warm Vefiel: . 
You will find, when you break the Copper, that 
it is tinged with a golden Colour, and that the — 
Weight of it is increafed a confiderable Quantity, | 
which is fometimes one quarter or one third Part of y 
| uo or. MN 
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the Weight of the Copper made ufe of, its Mallea- 
bility remaining perfect in the Cold: But the more 
it grows hotin the Fire, the more brittle it becomes; 
fo that, when it grows middling red-hot, you will 
eafily break it into {mall Bits with a wooden Mallet, 
or if it is handled roughly, having then loft all its 
‘Tenacity. | 


2. If Calamine, or any other Body containing - 
- Zink, and to be tried by this Method, is full of a 


great Quantity of Lead, or of fome other Metal not 
feparable from it ; it is proper, that the Mixture of 
it with pulverized Charcoal made as before (N°. 1), 


be ground very fine, that fome Lute be mixt with it, - 


and that it be ftrongly compacted and crammed into 
a melting Veffel, to the End that, the Plates of Cop- 
per put at Top being melted, they may not get to 
the Bottom: Then, you muft put a good Quantity ' 
of Charcoal-duft upon your Plates of Copper, and 


do the reft as before: Likewife; meltthe Copper ina. 


Fire much gentler than when it is alone, and it will 
be tinged, though with a Colour fomewhat paler, : 
nor will the Weight of it be fo much increafed. 


The Use aud Reafons of the Procefs. 


1, In this Procefs the Copper is penetrated by the 
Zink, in form of a Vapour, and the Zink is fixt 
in it: Which plainly appears, becaufe when you 
{top the Paffage of the Copper, by putting Lute be- 


. tween, to keep it from running down into the Mix- 


ture at the Bottom of the Veffel, neverthelefs its Con- 
fiftence, Colour, and Conftitution change in the Fire, 
and its Weight increafes, infomuch that it is certain 
the fublimed Mater has produced thefe Effects. 
The Charcoal-duft does alfo prevent the burning of 
the Copper, and hinders the Zink received by ‘it 


. from being again burnt and diffipated. For, if you 


melt tinged Copper in a Crucible, without any Ad- 
dition, it takes a bright Flame almoft like Zink it- 
felf, and fpreads Abundance of white Flowers tinged 
ere and there with a Citron-colour, which feems to- 
proceed 
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proceed from the Copper carried away along with - 
them, being otherwife like the Flowers produced . 
(Proc. LXV): But, in this Cafe, a great Part ofthe © 
Weight of the Copper is loft at the fame Time, and © 
the Colour of it grows every inftant worfe and'worfe. | 


For this Reafon, when you tinge Copper with Cala- 


mine, to get Profit by it, you muft try by Expe- . 


riments, what Degree of Fire you are to ufe, and in 


what Time the Copper acquires the greateft Weight, — 
and affumes the fineft Colour: For, it is plain to the — 
Eye, that a great deal of it alfo vanifhes in Form of — 
a thick Fume. However, it is obfervable, that Brafs — 
or Copper impregnated*with Zink, being made mid- — 


dling red-hot in the Fire, is not fo eafily calcined as 


pure Copper. There are alfo a great many Differ- ' 
ences in the Calamine: For, a Quantity of fome Ca- — 
lamine increafes the Weight of Copper, more than - 
the fame Quantity of fome other does. The Beauty. 
and Malleability of the tinged Metal are likewife dif- — 
ferent :: For, fome Calamine affords a great Deal of | 
Lead and Iron; whereby the Copper is fpoiled and | 
_ rendered pale and brittle; though the Weight of it 
is very much increafed at the fame Time.  Thereare | 
even fome Species of this Stone, that require a pre- _ 
vious Roafting, whereby a great Part of it muft be © 


diffipated, before it. is rendered fit. for this Ufe; — 


while others may be immediately made Ufe of. 


2. There are, befides the Calamine, many com- | 
pound artificial Bodies, which likewife tinge Copper — 


4 
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with a yellow Colour, and increafe the Weight of it: - 


. Such as are the Cadmie Fornacum, or Tutty (Part I. 
$ 89); but, all Kinds of Tutty are not fo, but thofe 
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» only which proceed from Zink-Ores, or from com- — 


pound Metals in which Zink-enters: Of which all 
that has been faid of the Calamine is equally true. 
A moft elegant and pure Kind of it, isthe Tutty ufed 
in the Apothecaries Shops: It is very ponderous and 
folid, refembling cylindrical Segments by its Figure, 
rendered convex and hollow by the Obftacle to which 
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the Vapours have applied themfelves, granulated on i 
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the Outfide, of a bluifh Colour, fmooth within, and 
yellow: Noris it dubious, that there are feveral na- 
tive Minerals, or feveral Kinds of "Tutty produced 
from them, that would bave the fame Effect: But, it 


. is highly probable, that their Nature is hitherto un- 


Ye 


known to us, becaufe the Examination of them has ‘ 
been neglected to this Day. 

2. Copper tinged in. this Manner,’ when it pre- 
ferves its Malleability, is called Bra/s or yellow Cop- 
per; and as it is, by its Beauty, eafy Tractability, 
and long Duration, very fit to make Utenfils, and 
the metallick Mats is fo eafily increafed in the mak- 
ing of it; on this Account, a very great Quantity of 


ic is made in feveral Places, when the necefiary Ingre- 


dients may be conveniently prepared. 

.4. The Flowers, which are collected during the 
making of Brafs, or the melting of it a feubnd 
Time, “and the roafting of the Calamine, as alfo 
the Flowers of Zink itfelf not yet intirely burnt; 
likewife, all the Sublimates proceeding, from Bodies 
of the fame Nature, being cemented in the fame 
Manner as the Calamine, that j is, with Charcoal-duft 
and Platesof Copper, and melted, make Brafs of the - 
beft Kind.. But, thefame being Nue iar in a flow Fire, . 


-are fo fixt, that in clofe Veffels, and a ftrong Fire with 


a Draught of Air, they turn to a yellowifh Glafs; as 
is well obferved by Henckel concerning Zink ; how- 
ever, be would, it feems, have this underftood only : 
of the Flowers of it: See Proc. LXV. Appar: Nong. 
|. 5» It is a wonderful Thing, that Zink itfelf en 
plainly melted with Copper, robs it of all its Mal- 
leability : As may be experienced. in the making of 
Prince’s-metal (Pert I. $ 88): While being at the 


' fame Time applied by way of Vapour, and lying 


hidden in the Calamine, in the Sublimates, and in 
the Flowers, it does not take away the Malleabilicy. 
If this does not proceed from. the Concurrence of 
Lead, according to the Opinion of the Author juit 
quoted, or, from a very intimate Junction of the 
Zinkiand Copper, the Reafon of it is ftill a perfect 

Secret 
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Secret. Nor is the Reafon yet fufüciently evidenced; . 
why a great Quantity of excellent Calamine requires — 
.a previous Roafting, before it can be ufed for the | 
making of Brafs; unlefs you have a Mind to render - 
. this Metal lefs fine and malleable. Which Phenome- 
non, as well.as a great many others falling under the | 
Hands of one bufied that way, are well worthy of . 
being inquired into. i > cem 
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T he Diftillation of Sulphur out of the Pyrites, and other 
fulphureous Minerals. . i 
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EAT the yellow Pyrites, or any other ful- | 
phureous Mineral, to a coarfe Pow er, put i£ 3 
"»jnto an earthen Retort, or into a glafs-one coated 
with Lute, having a long large Neck, and perform . 
the Diftillation in the fame Manner as(Proc. LVIUI.) - 
was prefcribed about Mercury. But, you are to ob- 
ferve, that, if this Mineral is fo refractory inthe Fire | 
that it does not grow foft when made middling | 
red-hot, you may make an Experiment with a greater _ 
Quantity of it exceeding two or three Pounds, and. 
increafe the Fire more quickly, and thus perform the ~ 
Operation in a fhorter Time. Of this Kind is.the | 
yellow martial Pyrites, which is chiefly the Ore out — 
_of which almoft all the common mineral Sulphur is . 
got (Part I. $ 316, 347). But, if it grows foft 
when it begins to be red-hot, and the Ore is inclined. 
to melt, you muft put a fmaller Quantity of it into - 
the Retort, and manage the Fire more gently, whence - 
the Diftillation lafts a longer Time: This the Py- — 
|. gites of Copper, or the yellow Copper-Ores (Part I. — 
§ 369) do require, as well as the common Lead- — 
Hine Ores; 
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Ores; for fo foon as they melt, the Exhalation of the 
: Sulphur isin clofe Veffels almoft intirely ftopt. Never- 
— thelefs, this Inconvenience may be remedied in fome 
Meafure, by interpafing fome refractory Body, that 
exhales no Sulphur in the Fire, though it muft not 
abforb or corrupt the Sulphur itfelf; fuch is pure 
Sand wafhed clean, and of the Nature of the Stone 
called Quartz. But you muft avoid all Stones of the 
lime, chalk, or fpaad-Kind. | yes 
73. When the Retort has been middling red-hot for 

an Hour or more, let the Veffels grow cold: All the 
Sulphur cooled by the Water will adhere to the Ex- 
tremity of the Neck of the Retort, from which it 
mult be melted off, by a gentle Heat that does not 
_ kindle Sulphur; or you may take it out by break- 
ing or cutting off the Neck; then weigh it. 


The Ufe and Reafons of the Proce/s. 


1. As there are in Minerals many volatile Matters 
befides Sulphur ; it is eafy to conceive, that it is not 
: always got pure out of them, but often joined with 
other volatile Subftances, that taint it; which may be 
judged with fome Probability, from its Colour: For 
pure fublimed Sulphur is always of a fine Yellow . 
fomewhat deeper than the Citron-colour ; but, its be- 
ing of a red Dye fhews that Arfenick has been fub- - 
limed along with it: But, though Mercury, when fub- 
limed with Sulphur, does likewife give ita reddifh 


Colour, it feldom mixes with it. However, if this 


-fhould be the Cafe, you may eafily diftinguith’ it 
from the ftriated Figure of the broken Sublimate, 
from its great Weight, and. from the Place to which 
it has applied itfelf during the Sublimation ; for, 
where Cinnabar applies itfelf, there can remain no 
Sulphur, nor any Arfenick. —— 

9. By this Diltillation, a moft confiderable Quan- 
üty of Sulphur may be got out of the Pyrites: but 
there remains a very fmall Quantity of the metallick 

NEG S. Earth 
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Earth of Copper and Iron joined together, which muft 
at laft be feparated by Means of a very ftrong, open, 
long-lafting Fire, and by other Remedies already: |. 


mentioned in the Proceffes about thefe Metals. - 


3. If you want the Apparatus neceffary for this. 1 
Procefs, or care not to give yourfelf fo much Trou- 1 


bles you may have Recourfe to a plain Roafting 5. 


and put, for Inftance, one docimaftical Centneránto. | 
a Tett covered with another Teft inverted; and roaft: 


it under the Muffle of the docimaftical Furnace, or in 


a gentle open Fire flowly applied, like.an Ore to. 


be prepared for Fufion: In which you are to take - 


care, that the remaining Ca/x be not brought toa 


Fufion, or rendered clammy, by a greater Heat than. 


itcan bear: This done, if it ceafes to fpread an un- 


pleafant fulphureous Smell; let it grow cold, and — 


weigh it, to know bow fhort it falls of one Centner: 
Which Deficiency will be the Quantity of Sulphur 


that was in the Ore. But, it is proper that you _ 
fhould know, either from the outward Appearance, _ 


or from the Smell which your Ore emits, that it^ i$ 


indeed fulphur Ore, or that Sulphur is at leaft prevail- 


ingin it; becaufeall volatileSubftances occafion a Di- — 


minution in the Weight of Ores, by roafting: Nor 
. will-you be as fure of the Purity of your Sulphur, 


and of Courfe of the Quantity of it when rectified; | 


as if you had collected the volatile Part itfelf. 


_. 4. You may know bituminous Minerals (Part I. | ; 
$ 318. &c.) from the Flame. which they take . 
in the Fire, from a thick footy Smoak, which mi- 3 


neral Sulphur never emits, and from their offenfive 


or pleafant Smell: They may alfo be tried with . 


greater Exactnefs, by Diftillation out of a Retort, 
in feveral Degrees of Fire, 1 


PRO- 
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"PROCESS. LXVUL 


The reflifying and Jubliming crude fign into 
Flowers. 


APPARATUS. 


UT your Sulphur again into a Retort, having a. 
wide-open Neck cut t off fhorter ; that it may not 
be eafily ftopt, nor the Extremity of itreach the Wa- 
ter in the Recipient: Let the. Joints be ftrictly clofed: 
with Lute, and, with the fame pparatus as in the 
foregoing Procefs, repeat. the Diftillation, which 
may alfo be very well made in the Sand-bath. But, 
you muft ufe a Fire much gentler than in. Proc. 
LXVII; nor muft the Veffel be red-hot in the End; 
but you muft continue the fame Degree of : Fire, 
by which the upper-Part of the Recipient which is 
void of Water is darkened, and the Sulphur begins: 
to diftil from the Neck of ‘the Retort; becaufe Sul- 
phur, once expelled out of its Matrix by a ftrong, 
Fire, when alone, cannot bear the heating red-hot of - 
the Veflel: The Sulphur will diftil pure; becaufe it 
has depofited at the Bottom of the Retort, what it 
had brought along with it the firft Time, from the 
- fixt Part of the Ore which is metallick, and from 
the Arfenick (unlefs it is urged by too violent a 
Fire) becaufe a Refidue more fixt than Sulphur re- 
mains, which fixes itfelf more ftrongly with. fixe 
Bodies. ‘This Refidue is called Scoria of Sulphur; 
in German Scbhiweffel-fchlacke, or Drofs of Sulphur. 
2. If you will have very pure Flower of Sulphur, 
put Sulphur into a wide Cucurbite, or an Iron- Pot; 
put upon this an Alembeck, or another Veffel 1n-. 
_verted and very large, and {top the Mas with, 
Lute: Then, bury the inferior Veffel that contains 
the Sulphur fo deep in a Sand-bath, that the. Sand ^ 
may be about as high as the melted Sulphur; or 
- | 


put 
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put {mall burning Coals round the Veffel, as it ftands 
upon the Pavement of the Hearth. - Let the Heat — 

‘you apply be not greater than what is required to 
melt the Sulphur; and continue it fuch for feveral 
Hours, that is, according as the Quantity of Sul- 
phur is great, and the Veffel wide: All which "Things: 
muft be determined from Experience, You may. 
alo try whether the Sulphur is melted, and how | 
much of it remains; by boring a {mall Hole in the | 
Top of the Aiembeck, or in the Bottom of the uppet- 
Veífel, not exceeding tbe Size. of a Pea, through: 
which you may introduce an Iron-Wire, to the very 
Bottom of the Veffel that contains the Sulphur,’ 
However, take as much Care as poffibly you can,” 
not to blow any Air in with your Mouth, through © 
the Tobacco-pipe, if you make this Trial with one 1: 
For, if the Fire is a little too ftrong, the Surface of 

the melted Sulphurimmediately takes Flame, and by 

this Means the Vapours of it moving upwards, break 7 

the Veflels afunder with great Noife, and with fome 

Danger to thofe that ftand by. If the greateft Part 

of the Sulphur is fublimed, remove the. Fire, and 

when the Veflels are cooled a little and then opened, — 
you will find in the upper- one, and in the Brink of | 
the inferior, light, foft Flowers of Sulphur, of a fine; 

yellow Colour, having the Charaéterifticks of per- i 

fet mineral Sulphur, and made perfectly pure. by © 

Sublimation, There remains at the Bottom the im- ^ 

pure Sulphur, which muft be taken out of the Pot | 

ftill warm ; becaufe it adheres {trongly to it, when ; 

grown cold. AR 3 


The Ufe and Reafons of the Procefi. "t 1 


1. Sulphur, when it is for the firft Time expelled | 
out of the pyritofe Ore, being agitated by a ftrong » 
Fire, carries fome Copper and Iron away with its 
But, a greater Quantity of thefe Metals difti] along. 
with the Sulphur, as the Ore is more arfenical,; be-:. 
caufe Arfenick is more rapacious than Sulphur, and _ 

pafies a 
3 & 
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paffes' with the Sulphur, chiefly in the End of thé 
Diftillation, when a ftronger Fire is ufed. This ap- 
ears plainly, when you urge with a ftrong Fire the 
Refidue:whick remains in the Retort after the re&i- 
fication; for then a tranfparent red Arfenick, and 
ared and yellow Arfenick, are fublimed and come 
over. The Caput Moriaum which then remains; 
being roafted in a clofe Crucible, in a violent Fire, is 
in great Part attracted. by the Load-ftone applied to: 
ir, and when you extract 'a Quantity of it fomewhat 
greater, it may with the white Flux, Glafs, Sandiver,: 
orBorax, bereduced intoa Regulus of Iron ( Proc; LIV.) 
but brittle, and ftill containing a little Sulphur. The 
Copper ‘betrays . itfelf, when “you -roaft sently the 
Caput Mortunm, then expofe it to the Air for fome 
Days, aud then extract it with Water: * For Calx of 
Copper may fometimes be precipitated out of this 
Water,’ by putting in^ it Plates of pure Steel, which 
Calx muít likewife: be reduced toa Regius (Prock 
XXXVII. As then this is done in clofe Veffels,’ 
and in a flow Fire gradually increafed, it is felfz 
evident, that the fame fucceeds ftill‘much better im 
an open, ftrong Fire; fuddenly applied, fuch as is 
ufed. by ‘Affayers in the. roafting of fulphureous, py- 
ritofe, arfenical Copper-Ores, of which we have 
fpoken (Proc. XX XIX). Bur there does notremain 
‘an equally great Portion of Caput Mortuus from all 
Sulphur: But if Sulphur is expelled out of a fmall 
Quantity of Ore that has once undergóne a flow gen-.— 
tle Fire in a Retort; a; very fmall Portion of it is 
gotten: You obtain more of it, when a greater 
Quantity of Sulphur is expelled haftily. 
£2: It has been imagined that there were feveral 
different Species of Sulphur, from the feveral Mix 
tures of thefe heterogeneous: Matters: For all pure 
Sulphur is ever one and the fame. ^ For Inftance, 
the golden coloured Sulphur both tran[pareut and | 
opaque, the red Sulpbur, thé orange-coloured one, 
the ruby coloured Sulphur, and the ruby: coloured 
Arfenick, are nothing but: Sulphur and Arfenick 
TPS. CO. xc mixt 
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mixt io different Proportions, and called by differens. 
Names. Likewife, the white, grey, and afh Co-, 
lours, €2c., of Sulphur, depend upon the. various. 
Mixtures of Earths, partly metallick and partly un- 
metallick, with the fame: Its very Confiftence is on. 
the fame Account changed to fuch a Degree, that 
you can hardly judge from its outward Appearance, 
that itis forthe greateft Part Sulphur. This may, 
be feen in the Sulphur, which, during the Roafting. 
of pyritofe Ores made in a half fuffocated Fire, runs. 
fometimes between the Bits of the Ore, and. being. 
collected when grown cold, is called in German. 
SUropté(rbtoefel. Sulphur vive, or native Sulphur, is. 
likewife found under various Forms, But. you will. 
eafily find out by a gentle rectifying, what Body is. 
mixt with the Sulphur in any Cafe whatever. |... 
3- Whenever you rectify and fublime Sulphur, it. 
does not always fuffer an effential Change; but re-. 
mains uncorrupted in a clofe Fire: But, when oily, 
fat, alkaline, andfuch like Matters are joined toit, the, 
Texture of it is deftroyed. "The combined. Actions; 
of too free an Air and of the Fire, deftroy it: Be-. 
fides, in an open Fire, the inflammable Part of it. 
takes Fire, and is confumed. Wherefore the acid . 
faline Part being a fecond Time difingaged is by the 
burning Phlogifton refolved into a moft fuffocat-. 
ing Fume, and again is very greedy of Water, which. 
it intirely rejected in its Conjun&ion with the Phlo-. 
gifton. Whence, this Acid may then be alfo Very. 
well collected by Means of Water or of its Vapour, . 
not being intirely difpofed of itfelf to gather into, 
large Drops, and apply itfelf to the Sides. of the 
Veliels, ‘This acid Fume of inflamed Sulphur, is. 
commonly collected, by putting a Bell or a large. 
Alembick over it, and is called Spiritus Sulphuris per. 
. Campanam, Spirit or Oil of Sulphur by the Bell. 
But it is moft conveniently collected by the following. 
Apparatus. Take a Cucurbite, as large as you can. 
find it, not yet cut off at Top, and with a hard, 
cutting, fharp Flint, mark in the Belly of it a {quare,. 
| ~ oblong 
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Oblong Figure, four Inches broad, and three Inches. 
high, dextroufly applying to it the acüte Angle of 
the Stone in fuch Manner, that it may in all its Tra& 
ingrave a deep Furrow in the Glafs: This done, 
touch every Point of the faid Furrow, with a ftrong 
red-hot Iron Wire: By this Means, you will cut off 
from the Cucurbite, a Piece of Glafs like tlie circum. 
fcribed Figure. Put this Cucurbite under a Chimney 
that carries Smoke well, and in fucha Situation, that 
the Hole may be forwards, and the Cucurbite in- 
clined backwards a fmall Matter, and pour. into it 
one or a few Ounces of warm Water: Then intro-. 
duce a fmall fhallow wide China-Veffel full of pure 
Sulphur, through the Aperture made in the Belly. of 
the Cucurbite, and fet this Sulphur on Fire with a 
Thread dipt in Brimftone: When the whole. Sur- 
face of itis on Fire; put a Platé of Lead againft 
this Flole, that it may. not admit, more Air than is 
neceffary to maintain the Flame. | The acid Spirit of . 
Sulphur will apply itfelf to the Side of the Cucur- 
bite, made moift by the warm Water, and, running 
again to the Bottom, it will mix with the Water, 
which being kept warm by the Conta& of the Veffel 
in which the Sulphur burns, and fpreading Vapours, 
difpofes to a Condenfation the acid Spirits that are 
éxpelled. Bur the Sulphur that is burning in a free 
Air, commonly contracts, at length, a fmall Cruft. 
arifing from the heterogeneous fixt Matters, fome- 
what hard, which hinders the Flame from fur- 
ther confuming the Sulphur: Therefore this 
Croft muft be removed about every Quarter of an 
Hour, if the Sulphur is not perfectly pure: Which 
done the Flame is againrevived. | Nay, it is.alfo ex- 
NET. by the Acid, which the half fuffocated. 
weak Flamé of the Sulphur has not been able to dif- 
fipate, there remaining in the Surface of the Sulphur 
grown cold fmall Drops of a very acid, Nature. If 
you find that this is the Cafe, you muft immediately 
add freth Sulphur, and admit a greater Quantity of 
Air: Otherwife the Flame oace extinguifhed, is 
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very difficulty’ En again. You tip da frefh> 
Sulphur with a ímall Tron. Ladle, with which you! 
muft alfo remove the Filthinefs that has fucceffively* 
gathered and been introduced along with the Sul-' 
phu. Do. the: fame conftaütly: for one or feveral! 
Days, till you have gathered the defired Quantity of! 
Spirit. It will be as ftrong: as if it had been’ col-! 
Je&ed without Water, and even in greater Quantity.’ 
What Methods and Operations foever you may ufe: 
for the collecting of' Spirit of Sulphur,’ you will ne-! 
| ver hinder the ereateft Part of it from evaporating, \ 
unlefs you will have | it diluted in a great Quantity ‘of? 
Phiegm; or fixt in fome alkaline. Body or other,’ 
from. which you will hardly Rds! it with: kth 
Profit. | 5. 
. (4. "You may very well find out with a axe Alkaliy 
the Proportion in which the Acid and the Phlogiftont 
are combined in mineral Sulphur ;' and feparate t “them! 
with the fame fixt, Alkali, in the following: Manner.' 
Take of very pure Flowers of Sulphur, one” Part, of 
very dry pot- Afh beaten to a very fine Powder in'a: 
warm lron-Mortar, two Parts: mix them; fill a 
Crucible with this Mixture, cover it with a T ile, “and? 
put it. into a Fire of a- middling Strength. The! 
Mixture will foon melt; pour it next into a. dry’ 
-Iron-Mortar, and with all poffible Care fcrape off 
what: Laliexes to the Veffel; then beat the whole to 
aPowder: Divide this into two equal Parts in à Pair: 
of Scales: Roaft one Part of it in a clean earthen’ flat’ 
Vettel, not glazed, firft with a gentle Fire, which! 
mult be inicreafed ‘more and more, till the Veffel 
grows middling red-hot; ftir it now and then with a 
‘Tobacco- pipe, “taking ereat Care mean while, that’ 
no Afhes fall into it; Tett the Weight fhould be falfly 
increafed; If the Salt grows quite white, and no 
longer emits any Smell, it is a Sign that the Philo: 
gifton is diffipated : The acid of the Sulphur will ad= 
hereto the remaining fixe Salt, with one Part wherez 
of it has turned to a Tartar vitriolate, out of whic | 
it cannot be expelled by Fire alone. Weigh the 
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remaining Salt. Diffolve the other Portion of this Li- 
over of Sulphur in a glafs Veffel, with treble the 
Quantity of pure Water: There will remain a brown 
Sediment, which will be Sulphur not quite diffolved 
‘by the Alkali: Pour upon this Solution the ftrongeft 
Spirit of Vinegar drop by drop, a white Powder will 
be precipitated, which. is called Lac Sulphuris, or 
"Milk of Sulphur: Stir up this Liquor, and: pour it 
quite turbid into a filtrating Paper s when it is ail 

gene through, pour avain upon it Spirit of Vinegar 
drop by drop, that in Cafe more of the Lac Sulpburi s 
- 4s again expelled, it may be joined to the foregoing, 

_ by repeating the Filration: What gathers in the 
filtrating Paper being dry, if you diftil it out of the 
Retort, it will afford Sulphur (Proc; IX VH) 
Thence it appears, how much Sulphnr was hidden 
in the firft Portion before. the Roafting. But as the 
"Acid of the Sulphur remained alone in the firft Por- - 
tion, after the inflammable Part was diffipated, itis 
certain that the Excefs of the Weight of the ex- 
tra&ed Salt, by which this fürpaffes the Half of the © 
- Weight of the Alkaline Salt employed; proceeds from 
thence, and this Exceís of Weight fhews of Courte, 
show much Acid there is in the- Sulphur which you 
have got by Precipitation and Sublimation.-’ Phus 
you find that the Acid is about fifteen Times more 

weighty than the Phiogilton, as has been demon- 
ftrated -by Dr: Stab]. But, as during the Fufioit of 

. the Liver of Sulphur, not only Part of the pure Sul- 
.phur is difirpated, but there is alfo an unpleafant 

Smell perceived, which is different from the Odour 
_of Sulphur, fuch as isemitied tn the fubfequent Reatt- - 
- iag of the Liver of Sulphur; we are hereby informed, 
. that Part of the Phlogifton having left its Acid, is at 
“that Time diffipated, and that on this Account more 
og pin is attributed to the remaining Sulphur expelled 
~ with Vinegar and purified by Sublimation, than it has 
“in reality, Therefore, it is proper, that you fhould. 
— ufe pot-Afh made perfe&ly pure, and try the Caput 
 Mortuum remaining after the Sublimation of the Lac 

(p RN Sulbburis, 
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Sulpburis, whether and how much Tartar vitriolate — 
it contains ; which is found out by Edulcoration with — 
warm Water, and by the Diminution thus made in 
the Weight of the dried Refidue; becaufe the Tar- 
tar vitriolate being already produced in the Liver of | 
Sulphur, would remain with the Lec Sulphuris, in - 
“the filtrating Paper, as a Salt very difficult to be dif — 
folved: Therefore, as much Acid. as is adherent to 
fuch a Weight of Tartar vitriolate, fo much are you 
to fubftract from the Increafe of the Weight.  ... 

5. Mineral Sulphur may be produced by Art fe-- 
veral Ways, out of any Acid and Phlogifton whats. 
ever. This is moft conveniently performed by Stabi’s - 
Method, as follows: Mix with Tartar vitriolate, | 
in order to facilitate the Melting of the refractory 
Salt, an equal Weight of Pot-afh, to which you. 
mult flightly mix one eighth Part of foft pulve- 
rized Charcoal. Put this Mixture at feveral Times — 
into a red-hot Crucible, which muft be covered with 
a Tile, left a great Quantity of the Phlogifton fhould 
be diffipated by the Fire. The Mixture will melt, 
and Liver of Sulphur, all the Principles of which 
are prefent, will foon be prcduced: When this is 
diffolved in Water, Lac Sulpburis may next be pre- 
cipitated out of it, and this be fublimed into perfect 

. Flowers of Sulphur *. — ire ath 


cording to the moft ingenious and fkilful Chemift Mr. Anbrofe God= 
Fry E Hanckewitz] F. R. S. in his Account of his Preparation of the 
Phofphorus, wherein he has fucceeded beyond atl, who have ate 
.. tempted that moft curious and furprizing, though dangerous Pra- © 
gels. See the Philo. Tranfad. N°. 428. p.70. "e 


* * Sulphur may be produced of anim al Urine, and Stercus, ace 4 
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Tbe Separation of Arfenick out of its Ore, by Sublimation, 
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E? O every Thing as was faid about Sulphur 
and Mercury: But let the Veffc] which is 
put into the Fire with the Ore in ir, be of Earth or 
of Stone, and the Recipient be of Glafs, and of a 
middling Capacity : Nor is it neceffary that this 
fhould be filled with Water, fo it be but well luted. 
The Fire mutt likewife be ftronger, and continued . 
longer, than for the extracting of Sulphur. | Never- 
thelefs, every Kind of Arfenick cannot be extracted 
in aconfined Fire: For, it adheres to the Matrix more 
ftrongly than Sulphur and Mercury. You will ind 
in the Part of the Veff:] which is more remote from 
the Fire, pulverulent and fubtile Flowers of Arfenick, 
but there will adhere to the pofterior Part of the Neck 
of the Retort, fmall folid Maffes, fhining like {mall 
Cryftals, tranfparent, fometimes gathered into a fo- 
lid Sublimate, and perfe&ly white, if the Ore of the 
Arfenick was perfectly pure: Which neverthelefs 
happens very feldom. The Flowers are mot com- 
monly thin, and of a grey Colour; which proceeds 
from the" Phlogifton mixt with the Mafs; they are 
often of a citron or a golden Colour; which is a 
"Sign that there isin the Mixture fome of that mine- 
ral Sulphur, which commonly proceeds from the white 
Pyrites, with which fomething of the yellow fulphure- 
‘ous Pyrites is almoft always intermixt. But it will 
be a Sign of a confiderable Mixture of Sulphur, if 
you fee the red or yellow melted Sublimate, of which 
' we have already fpoken (Prec. LXVI). — Wipe off 
the whole very clean; then collect and weigh it. 
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"^2. Hf you-toaft the Refidue in’ a Crucible ill! — 
| $moaks no longer, jor rather in an ‘earthen flat Veflel 
nor glazed, andin a fitong Fire to be ftirred now — 
cand thém with a Poker,-and «then weigh. it! when 
growr cold, you will. be: able to know, »how much - 
- Arfenick remained in. it in the: clofe: Veffeb; -unlefs 
. | the Ore contained Bifmüth.: Wieso 


~ 
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UE. Arfenick is, of itfelf) moresfixe than. Sulphur, 
and is very ftrictly unitedito feveral- Metals; Earths, 
and Stones, not even excepting Glafs itfelf, and vi- 
trefcent Stones, and Salts: So that it remains. with | 
them, though melted in the moft violent Fire) eva-, 
. poráting but little, and carrying Part of themiaway 
with it, when expelled by a violent. Action of the ^ 
Fire and Air: Which appears very plainly inthe Cad: | 
suia Fornacum, or Tutty. | The’ Glaffes in Which it 
is fublimed, are alfo penetrated by its. Vapour, fo 
that they grow mik white throughout their whole | 
Subftance ; Which evidences its penetrating through 
all Bodies... It melts with many of the Adgirix’s in. 
which it lies hidden, when you fuddenly apply to it 
a middling melting Fire: Thus in the:white Pyrites, 
"which. can hardly be conquered. by Fire alone, be- 
caufe of the little Quantity of martial Earth and great | 
Quantity of unmetallick Earth it contains, itsturns 
toa Mals in Appearance of a femi-metallick reguline | 
| Nature, but not fo in reality: Becaufe a great Part | 
of it is unmetallick, and. difficult to. be- feparated . 
from the Arfenick, unlefs you ufe a Fire increafed by | 
Degrees, which. at laft forces the Arfenickyto aban- | 
don the fixt Part of. it. «Lhe fanie -happens with | 
almoft all Metals. and .Semi- Metals; nay, it adheres - 
-alfo to their Scotia’s and Calx's, it melts with them, 
and- cannot, be feparated, otherwife. than by.a flow. 
Roaftine. |, Arfenick is well- fixt in pure “Earths, 
and brings. them to. a. Fufion without’ any-Metali 
For this Reafon, when it is femetimes in fmall Quan- | 
titieg — 
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titles in Spaads, Marles, €37. it exhales nothing in a 
gene. Fire; and in clofe Veffels: But inia ftrong — 
open Fire, it’ at laft fpreads an unpleafant-arfenical 
Smell; and diminifhes the. Weight of the whole con- 
erete Body. (Whence thofe who try to. make: Parget 
"with Spaad, get fometimes TIneffes, while they bake 
their Pareet, and their Moulds to caft Metal into : 
For this Reafon likewife, Spaad and Parget made 
with it, which*is done with a gentle Roafting, 
fometimes melts in a flrong Fires whereas it could 
not otherwife be brought to it by agreat Fire; ^ The 
Efficacy of this Body 1s very great in promoting dry 
— Soludons, and it is confiderably increafed,- when it 
ds joined with a Body fixt in the Fire, and fufible; 
for Inftdnce, with ‘plain Glafs of Lead, or with Glafs 
anade of Lead tainted with Arfenick, the Effect of 
. which. is much greater than’ common Litharge, or ^ 
~Giafs' of Lead. You’ may’ find out in clofe Vefiels 
the Prefence of Arfenick lying in a fmall Quantity | 
in any Body whatever, by grinding it together with - 
mineral Sulphur, and then fubliming it, ufing a 
ftrong Fire in the End of the? Operation :- If there is 
then fome Arfenick, there will arife, towards the End 
of the Operation, fome Flowers of an Orange-colour, 
‘anda half-tranfparent ruby-coloured Sublimate, in 
¢which the Arfenick lies hidden : For this is. raifed 
—'along with the volatile Sulphur; whereas it could, 
not otherwife be eafily detected by Sublimation. But 
in Orpiment, ‘which, befides the Arfenick, contains 
¥a Quantity of Sulphur not inconfiderable, the Earth 
"which in'this Mineral contains hardly any Metal, is . 
4melted together with them in a gentle Fire, and turns 
-to a half-tranfparent red Mafs, out of which you may, 
‘by a gentle Subltmation, or by Means of a Defpu- 
imation, feparate this Earth, which contains a great 
«deal of Artenick fixt in it, not to be diffipated with- 
‘out a great open Fire, increafed by Degrees, and 
continued long. 2 «Aag 
—2: The: Phlogifton added, and the Fire applied - 
in) various. Manners, give Aríenick' a Variety of 
zn outward 
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outward Forms: Otherwife, Arfenick is but one and 
the fame,’ fo it be but pure. | When perfectly pure, 
jt is of à white Colour: When joined with a Phlo- 
gifton, it becomes of a’ grey, blackifh, afh-colour: . 
And this is true not only of fublimed, but alfo of 
“native Arfenick: As it is plain in the native black 
Arfenick, called in German &tbtvarf2emfligenffeim, — 
out of which a grey Kind of Arfenick is produced by - 
Sublimation. Arfenick fublimed with mineral Sul- 
phur, is always of an orange, yellow, or red Colour, 
But the Phlogifton is eafily dete&ted in Arfenick both - 
fublimed and native, when you reduce this to Pow- 
der, and caft it upon Nitre melted in a Crucible: 
For then you fee a bright Flame and Detonation, 
which is produced by the leaft Quantity of any Kind 
of Phlogifton whatever, mixt with Nitre. They, 
indeed fay, that Nitre detonates with Arfenick; that 
it produces a; Flame, and that then the blue Spirit of : 
 Nitre of Stab/ is expelled at the fame Time: But 
pure, white, cryftalline Arfenick, gives no Flame 
with Nitre; though it has the other Properties men- 
tioned. You muft make the Experiment about this - 
Matter, with the following Precautions. Reduce a 
few Ounces of the pureft Nitre into Powder, and 
“put it into a deep wide Crucible: Put the Crucible 
into a wind-Furnace, and add gradually hot burning 
Coals that have ceafed to crackle, left the Veffel be 
{plit: nor tnuft thefe Coals be heaped up higher than 
; half the Height of the Crucible, which, mean while, 
muft be covered againft the Fall of burning Coals. 
into it: When the Nitre melts in fuch a Degree of 
Fire as makes it grow moderately red, add at feveral 
Times Powder made with a folid Bit of white cryf- 
talline Arfenick: A noify Ebullition is immediately 
produced, fo that fometimes the foaming Nitre runs. 
over a large Veflel; a Fume is emitted which is ar- 
{enical at firft, and afterwards perfectly of the fmell - 
of Aqua Fortis which being received through a hol- 
ow Ketort into a Glafs Recipient applied to it, re- 
fembles much the penetrating Spirit of Nitre. You 
n muft 
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mult be cautious in this Procefs, not to ufe {mall Bits 
of Arfenick difperfed in fmall Chip-Boxes, or wrapped 
up in Paper... For the minuteft animal or vegetable 
Fibre makes a pretty impetuous Deflagration with 
Nitre melted.or burning : For. which Realon alío, 
you are to ufe the cleaneft Tools; left any Phlogifton 
fhould get into it, | Next, make the Operation under — 
A Chimney, which. carries Smoak very well; left a 
noxious Vapour fhould annoy you. If the Mixture 
- of Mitre and Arfenick is once put into Vefiels well 
luted, to diftil the above-mentioned Spirit ; by in- 
creafing the Fire, the, Mixture breaks the Veffels 
afunder with a Noife, juft as if a Phlogifton had been 
mixt with the Nitre, refembling a true Deflagration, 
not without fome Danger for the People that ftandby, 

3. The Confiftence of Arfenick varies, and chiefly 
depends,upon the Fire applied to it. For Inftance, 
if an arfenical Vapour finds a cold Place, it applies 
itfelf to folid Objects in Form of a Powder; as Sul- 
phur does, which Powder is more fubtilein Propor-_ 
tion as it is. more remote from the Fire, . Arfenick 
is collected. under this, Form in large Operations, 
which are made, while the arfenical Ore is thrown 
into the Furnace with the Fuel of the Fire, out. of 
which Furnace the Smoak is laterally. conveyed 
through a Funnel, into a large Channel made with 
wooden Boards. ‘This Channel is feveral Fathoms 
long : Nor is the Direction of it ftrait, but forming 
feveral Elbows, to the End that the Smoak may - 
meet with more frequent Obftacles, by which being 
_yetarded it may apply itfelf, while the reft goes out 
at laft, through a wooden Funnel conttructed at the 
other Extremity of the Channel. . This Powder is 
called in. German @ifftzmebl, and it has a grey or 
afh-Colour, caufed by the Smoak of the Fire, But if 
it is fublimed in a covered Veffel, left it fhould fly 
away too freely, the arfenical Flowers begin to grow 
clammy, in that Part of the Veffel which is at Jatt 
made hot. by the long Continuation of the Fire, 
and gather into a ponderous thick Sublimate: Never- 

Ap ! thelefs, 
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Sublimation by Afcent, on Account of its too great - 
Fufibility, which is communicated to it by an Abun- 
dance of Sulphur: But it adheres either above in 
Form of Flowers; or runs quite melted to the Bot- 
tom of the Veffel, leaving only a thin Cruft of red 
tranfparent Sublimate, and fomefmall Drops. "Phere- | 
fore, in order to. be able to prepare it quicker, and 
in larger Bits, it muft be forced out of a Retort; in 
thé warm, large, though not too long Neck'of which 
ie mutt be condenfed, and thence tall as yet. Auid 
into the Recipient applied to the Retort; and grow 
cold. "Arfenick of this Kind may be produced im- 
mediately out of Pyrites," without any Addition, if à 
fulphureous Pyrite is intermixed with a white Arfe- 
nick one, or with fume other Arfenick:Ore, or added 
to it for that Purpofe. And thus you will have 
yellow or red Arfenick, according to the Quantity 
of the fulphureous Pyrites: JoD hen eae 
_ 3) Tn all Operations made with Arfenick, youare | 
to take Care not to take in the leaft Quantity of — 
it, either-in Subftance or in Form of Fumes; nor even 
to touch it’ frequently with your Hands: For it 1s 
à moft pérnicious Poifons even when taken ina {mall 
Dofe it is mortal with moft dreadful Symptoms, | 
and when now and then applied in a very {mall . 
Quantity, it produces Effe&s, which at laft prove in- » 
curable: Whence a great many have loft their Lives, — 
for JJ 
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tor hàving managed it without Caution. ‘Therefore, 

Jet- all’ Proceffes ‘with Arfenick. be made under a 
Chimney that carries.Smoak well: For the Vapous 
of Arfenick is not fo. quickly condenfed,, but fomes 


. thing oF it efcapes through the: Joints of the Veffels, 


and fills the Air witha Poifon; which betrays itlelly, 


by its unpleafant garlick-like Srnell..« It is ftill more 


dangerous, when to be reduced to a: fine Powder; For 
notwithftanding its great. fpecifick: Weight, when 
the Powder is violently agitated; itis ealily, carried 
away by the Air, not affecting the. Smell nor the 
Tafte, but yet pernicious, if drawn into the Lungs 
together with the Breath. risk s t | 
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Mercury feparates mineral Sulpbur from Arfenick. 


APPARATUS. 


r.Y ET the Arfenick be reduced toa moft fubtile 

É , Powder by a flow. 'Lrituration: Which. is 
very conveniently: performed ina ftone-Mortar.: This 
done, pour upon ita few Drops of Mercury :.Con- 
tinue :the ‘Trituration, the Mercury, will infenfibly. 
difappear, and the fine yellow or/red Colour of the 


— Aifenick will .be:darkened :, This. done, add. fame 


more Mercury without ceafing the! Trituration ; ull 
dt! laft the .Powder-réceives no more , Mercury; and. 


"there remains not the leaft. Appearance of the yellow 
or the red Colour in the Mixture, butt affumes either 
à gtey Colour, if there was but-very.httle Sulpbug 
In the wAtfeniick,sor: a’ black: Dye, af at containcd,a : 
“good :'deal:: Which can hardly: be done,in, tome 
"Hours, if you employ a Poundof Axfenick. ... Butin 
this very! Cafe, it! is.proper-to. perform the ‘Lritura- 


to 
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2, Fill about one third, or one half Part or theo 
Belly; of a high,’ narrow glafs-Cucurbite, not cut 


OM occae 


off: Apply to this, inftead of an Alembick, another. | 


large inverted Cucurbite, cut off at Top, “and ftop 
the. Joints with Lute: Put it into a Sand-bath, in a 
Situation fomewhat oblique: Nor muít you gather 
your Sand around it, higher than the Mixture in the 
Cucurbite: Then perform the Sublimation, ina Fire . 
fomewhat gentler than Cinnabar requires:, Thé arfe- — 
nical white: Flowers will adhere above, together with 


neat white Cryftals of Arfenick, or they will be 


erey, and the fublimed Cinnabar will be lower, nor 
will this, however, be altogether void of Arles 


nick. 


: oe he Uf and Reafons of the Profi. 


1, A great Quantity of Sulphur melted with ares ; 


nick, het be feparated from it fof the greateft Part, 


— by a gentle Sublimation (Prec. LXIX): But a Part ~ | 


of the : Sulphur is fo ftrictly detained by the Arfenicks ^ 


that they can never afcend but both together; in füch 
Manner however, that the firft Sublimate. and the 
Flowers are richer of Sulphur, while that which af 
cends laft, contains little or no Sulphur at all: But 


"3 


this requires a gentle Fire flowly increafed. 


2. A more perfect Separation of Sulphur and At 


nick is obtained by Means of Mercury, and even at 
firft the Sulphur is joined to the Mercury the cold 
way, by Trituration alone: Which we learn from the | ' 
Production of the ZEbiops Mineral, which being af- 


terwards fublimed by. Fire, turns to Cinnabar. But 
this Experiment will never fucceed to your Satif- 
faction, unlefs the Trituration of the Arfenick with 


the Mercury i is very well performed: For elfe, when . 
the Fire begins to aét, there afcend firft of all Flowers . 


of an Orange-colour, on Account of the mineral 
Sulphur, which Flowers are more volatile than the 
pure Arfenick that follows ‘and fill the upper-Part 
of the Veflels, fpoiling the faid Arfenick ; becaufe 

the 
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the Sulphur was not yet united with the Mercury : 
Therefore, you.muft add rather more than lefs Mer- 
cury, that all the Sulphur may be detained. Next 
let the Fire not be too violent nor too precipitately 
applied, becaufe it confounds all the: Ingredients to- 
gether; Nor muft the Necks of the Veffels be. too 
large. However, as Arfenick is employed pure for 
other Ufes, this Separation is never made; becaufe 
it requires a great Labour, and yet is never com- 
pletely performed. Fora great Quantity of Arfe- 
nick, feparated from the Sulphur, adheres to the 
white, fhining, folid, diftinét, fmall Maffes, which 
are between the Sublimate of the Cinnabar, and the 
{mall Drops of the Mercury that have not been dif-. 
folved by the Sulphur. Whence, the Cinnabar ap- 
pears rather of a grey than a red red Colour, and may 
at laft be totally feparated, by repeating and well — 
performing the Sublimation. | 

3. The Foundation of this Procefs is then, that 
Mercury is diffolvable by Sulphur, and on the con- 
trary rejects Arfenick. Therefore, as the other 
Metals and Semi-metals have, an equal. Affection for 
Arfenick and Sulphur, or reject them both, the Se- 

| paration of the latter by the former will not fucceed ; 
or if any Kind of it is obtained, it happens in an in- 
verted Proportion; for Inftance, when the Sulphur 
afcends eafily, the Arfenick is detained in the Caput 
Mortuum, which is diffipated by a ftrong and com- 
monly an open Fire: 1f any is obtained, it is gene- 
rally not true, and impregnated with Phlogifton, 
See Henckel. Pyrit. p. 558. mW 
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Tbe be paring of Arferick. by Sublimation with a den 
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Alkali well burnt, fuch as Pot-afh; ; there comes, 
forth a half-tranfparent, white, folid, hard, pondes: 
rous Sublimate of Arfenick, which: adheres beltiwy 
and: pulverulent white Flowers join to'it above. But: 
the Fire, muft be much more violent'in this Sübli-: — 
mation than in the foregoing, efpecially. towards the: 

End: Wherefore you muft aifo chufe higher Veflels, - 
that, the: arfenical Vapours may find a Space Jefe: . 
warm to which they can apply themfelves. You are; — 
alfo ta take Care, not to add more Alkali tham. is | 
_neceffary to retain the Phlogifton :: Which cannot be. 

exactly determined: For you will: obtain Arfenick: 

with greater Difficulty, and im deffer Quantity, as- 

you uie: a greater rd of Salt, and.on the con-. 

Lgabyo 22. | Vire. d 
The Lene a of the Phlogifton will TP. Ml with) - 
a fmall, Quantity of, Ari fenick, if. you: firft fprinkle " ! 
the-Atfenick reduced to. a very: fine Powder, with a 7 
very, pure alkaline Solution, and then dry ir (lightly. . 1 
. before the: Sublimation. . Likewife more A enick ds 

» produced by this Method in a gentle Eire. 0.0007. . 
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1. Fixt Alkali well burnt i in an open, Fire is; very (3 
greedy of a Phlogifton, if you except Acids. and | 
Water on certain Conditions, and when it has ab- T E 
forbed it, it does not entirely quit, it again eafily, | E 
unlefs you hinder the.too free Action, of the Air ; let. ! 


thé Violence of your Fire. be ever fo great; “Which 


e 


^" 
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may be experienced in the Diftillations of Tartar and 
of common Soap, and in the Operation made with 
reducing Fluxes; wherein there remains always fome- 
thing of the Charcoal.  Atfenick, with the leaft 
Quantity of Phlogiíton, affumes a grey, afh, and 


"black Colour, or the orange or red Colour, when 


Acid of Vitriol is added to the Phlogifton. When 
the Phlogifton is expelled, it appears again under its 
white Colour. When white, it is again defiled with 
the faid Colours, by a fmall Addition of Phlogifton, 
if itis firft digefted with it, and fublimed again, as 
the above quoted Author fays, with Oil of Al- 
monds. Vid. Pyritolog. p. 558. | 
2. But the Phlogifton is not only detained by a. 

fixt Alkali ; but a great Part of the Arfenick itfelf is 
alfo fixt by it to fuch a Degree, that it cannot be 
intirely diffipated out of it by any Fire, not even an 
open one; and even turns to Glafs with it by adding 
fome Flints: Therefore, fixt Alkali muft not be 
added too liberally. Thence it is plain, that this Se- 
paration of Arfenick and Sulphur does not take Place, 
if the latter is mixt in too great a Quantity with the - 
former; and that you muft have Recourfe to other 
Remedies, See Proc. LXX. and LXIX. But a 
fmaller Quantity of Salt is fufficient to feparate the 
fame Mixture of Arfenick and Phlogifton, in Pro- 


. portion, as all the Ingredients are more intimately 
mixt together: Which is better obtained by a Sprink- 


ling with an alkaline Solution, than by a dry Tritu- 
tation: Becaufe all the fmall Maffes of Arfenick are 


 fürrounded and penetrated with the Salt in the 


former. | 
3. It is wonderful, that this Separation of the Phlo- 
gifton and Arfenick can hardly be completely per- 
formed by any Body, befides fixt Alkali, unlefs: 
by Mercury (fee the above-cited Place); although 


- there are much more potent Magnets of infammable 


Matters, than Mercury is. The Thing cannot be 
done at all with Metals ; nay, the pureft white cry! 
talline Arfenick, fublimed upon Metals that are gra- 

D d nulated, 


"492. : 
‘pulated, or Bani sd) ‘Bie! (pure Gold and Silver ex- | 
€t ptedy afcends rather the fooner,. and'is fullied with 


a brown Colour, of which i it muft be agit purified [ 


"by the foregoing Method. 

4. ‘AS the remaining alkaline Salt is ftill i impreg- 
nated with no {mall Quantity of Arfenick; itis very 
ood to make white Copper, and to impregnate the 


other Metals with Arfenick :- For which Purpofe, 


fome prepare fixt Nitre by a Detonation with Arfe- 
nick (fee Proc. LXIX: U/en N°. 2.) in which’ Nitre 
a great Quantity of Arfenick is fxt, which being 
afterwards melted with Copper, gives ita white Co- 


lour*. By which Meansa confiderable Mle? 


is pieferved i in the Copper. 
PROCESS LXXIL 


Abfnick is reduced nto a feni- mnetallick Ferm with a 
-Phlogiflen. : 


(APP ARAL bn 
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OH 


RI ND together two Pag t$ Bf wbiteb diefz , 


talline Arfenick finely pulverifed, or of the 
‘Flowers óf it, with one, Part of ilie black Flux, ore 


half Part of Gukdivas and’ as much of. Filings. of © 


Iron not rufty, that they may^ mix: well: together. 


Fill with this Mixture-a ftrong wide Crucib! le; and | 
cover it with common Salt one Finger’s - bfeadth | 


high: Then, cover it with a Tile, or afr inverted 
| Crucible having.a fmall Hole ia the Middle.» Put it 


. jn the Wind- Furnace. Make ürftagen:de Fire, that — 


the Vefiels i warm equally. Whenithe: Arfenick | 
. begins to fmoak, ibas the Fire ficis that: ito 


YA Ae 


L dines De wine Bringe’s Metal, invented by Prince Mr 


- of which-Buckels, Spoons, and many other Utenfils are made, to to 


Amitate.Silver ; but they foon tarnifh; to mend which they cover 
‘ever this Metal with a thin Coarof Silver, and ponti it which is 


fold by the M of kia i "late. 


E Ey may , 


upto 
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tidy be of a moderate melting Degree, and put the’ 
Mixture in Fufion : This done (which may be found 
out with an ]ron-wire introduced through the fmall 
Hole bored in thé upper-Crucible) take the Vefiels 
out of the Fire, put them into a cold Place, and, 
when cooled, break them: You will find a Regulus, 
which will be more foft; more brittle, and of. a 
darker Colour, in Proportion as it doth contain more 
Arfenick, and;lefs Iron. On the contrary, if a great 
deal of the Arfenick has been diffipated, becaufe of 

the too flow Application of the Fire, it will then be - 


harder, more folid, and whiter. It may alfo be 


poured into the melting Cone, when the Mixture is 
in greater Quantity : And being thus fooner cooled; 
fo great a Quantity of the Arfenick is not diffi« 
pated. LN LAT d 

a, Regulus of Arfenick may be prepared with Cop- | 
per after the fame Manner ; which, retaining likewiie 
a great Quantity of Arfenick, will, on this Account, 
be very brittle; and of a dark Colour; but, when 


the Arfenick is if great Part diffipated, it will be. 


neater and harder; fometimes as brilliant as Silver, 
lialf-du&tile; with a very flight yellow Caft. This is 


- d kind of whitened Copper. 


.8. Arfenick intimately mixt with Flux, warmed 
firft lowly, and at laft melted fuddenly; though not 
with too great a Fire, is collected into a Regulus of a 
femi-metallick Kind, but foft, light, an. pretty 
bright, though not of a lafting Colour: Nay, the 
fine Brightnefs it has at firft when broken, vacifhes 
jn afew Days and turns black, though not throughout 
the Mafs, but only at the Surface. This Regulus being 


brought near a Candle, without any Addition of 


Arfenick, feems to nourifh the Flame, like the red 


' Arfenick charged with Sulphur, and vanifhes at the 


fame Time into a pernicious Smoak, in which it 
may be thus totally refolved : This Smoak gathered 


“onder the Form of Flowers, is the grey Arfenick — 


(Proc. LXXL and LXX.) Thefe Proceffes mutt be 


performed under a Chimney that carries the Smoak 
| Dd 2 well, 


aD 
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vell, left the poifonous Fumes, coming forth with 


great Violence, fhould prove hurtful to the Artificer. ~ 


OF he Ufe and Reafons of the Precefix. 


_ 1. Copper and Iron render the Precipitation of the 
Regulus of Arfenick abundant and eafy in this Pro- 
celis, but they do it from another Caufe than in the 
Production of the Regulus of Antimony. For in the 
latter they were added, that the mineral Sulphur, 
which retained the reguline Part difolved in crude 
Antimony, inignt be abforbed by thems; which done, 
the Kegulus rendered free went to the Bottom, while 
the Metal that was in the Mixture charged with Sul-- 
phur, fwam at Top in Form of Scoria's,..- But, in 
this Operation, Arfenick, which is of itfelf altogether 
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volatile, muft be expofed to a very violent Fire fud- 


cenly applied, that it may be fixt with thefe Metals, 
after having been reduced to a femi-metallick and 
very volatile Regulus. Whence it is likewife felf-evi« 


dent, that the Regulus of it participates very much of. 


any precipitating Metal whatever, and is lefs uncom- 


pounded than the Regulas of Antimony. precipitated 
by Metals, and that of Courfe it cannot be purified 


again by way of Fufion: For it is prefently refolved 
. into Fumes, as foon as it is feparated from the Metal 
that fixcs it. | xg | 
2. If this Regulus, precipitated with. Copper. or 
Iron, is beaten to a coarfe Powder, and then. a great 


Quantity of it is fublimed, the femi-metallick arfe- 


nical Part is for the greateft Pare carried up, and, 
mutt be looked upon as the purett reguline Subftance 
of Arfenick : For there remains at the Bottom of. the 
Cucurbite, that Metal by which the Regulas has beer 
precipitated ; but it is tainted with a great Deal of. 


Arfenick: Nor can it be diffipated otherwife than by | 
repeating the Roafling and the Pulverifing, in an 


open Fire increafed by Degrees. See particularly | 
the Proccíles about ron and Copper. 


2. The 
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3. The Regulus of Arfenick is very dificultly got 


"without any Addition. For every reducing Flux 


is very refractory, with regard to the great Volatility 
of this Regulus, fo that it is moft quickly diffipated 
by the fame Fire that melts it, and then either dif- 
appears intirely, or adheres difperfed among the | 
Scoria's, to fmall fhining fpungy Mafles: Which hap- 
pens alfo, when there is not the Degree of Fire ne- 
ceffary for the Fufion of the Flux.. There is alfo a 
great deal of the Arfenick that remains in the Sco- 
ria’s totally diffolved, and not apparent at all, | For 
this Reafon, there muft be much more Arfenick than 
Flux, and they muft be mixt together by Tritura- 
tion; the ftricter, the better. Arfenick may be pro- 
duced under a femi- metallick Form, out of the fame 
Mixture of Flux and Arfenick, by a ftrong Subli- 
mation: This may be done very conveniently with 
a fmall Earthen Cucurbite, to which another of Glafs. 
muft be applied: ‘This muft by all Means be hori- 
zontally fitaated in a Furnace fit to make Dittillai- — 
ons in an open Fire, which being ftrongly increafed, 
the Arfenick afcends, and applies itfelf to the colder 
Region of the Veffels, partly in’ blackifh thin-fet 
Flowers, partly in a Sublimate compofed of a Col- 
le&ion of {mall fcaly fhining Mafles. | 
4. Let Arfenick be reduced to a femi-metallick 
Form, by whatever Method you will, according to 
the foregoing Directions, it will re-affume its white 
cryftalline Form, by a Sublimation with fixe Alkali, 
or Mercury (Proc, EX XI.) | KEW. 
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BOE YITRIOL. eee 
‘PROCESS LXXIII. 


To estrad 2j 74 out of the Ink Chaves (Part I. He; eu ) 
and £o cry flallize it. 


APPARATUS. 


N aftringent, rough, | weecithi ijpucke, 
-naufeous Latte, betrays the Prefence of fome . 

Viuiol, or Allum, in any terreftrial ‘Concrete. 
Now, if you want to be certain, what this Concrete | 
is, and ‘how much it conceals of the faid Minerals, 3 
| beat the Clod of Ore to Powder, and. boil it in a | 
Glafs- Fee cut off at Lop, orina Veffel made 
of milled “Lead, with three Times the Quantity 
of pure Water, Stir up the turbid Water fill warm ^ 

with a wocden Stick, pour it into a double filtratin 

Paper, previouily moiftened with Water, and i) 
jn a Glafs Fannel: This mutt be done, left a great. 
Quantity. of the “Water which contains Vitriol, ef> - 
caping at the upper Part of the filtrating Paper, fhould 
dimimfh the Produat confiderably, efpecially if you 
ufe but a little of the Ink-ftone, Letthe pulverized” 
Clod of Ore be boiled a fecond Time with a double | 
Quantity of Ug: and repeat this fo long as th: 
"Tafte of the Vitriol is ft IRE perceived in the vui 
Water: Then filtrate thefe Solutions, and | pour them. 
TAA the firft Solution. 

. When all the Solutions are éolle&ted. ina Glafs, 
adire cut with a wide Opening, put them in à. 
Sape and make a Fire fo ftrong as that a thick 
Vapour may come out, but the Fluid not boil ; Con- 
tinue this Degree of Fire equally, and without later 
miffion : So foon as you fee. thin Pellicles on the: 
surface of the Solution, like Duft that might hs 

fallen 
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fallen upon. it, fwimming at Top, let the Vefiels 
grow cold, and put them in.a cold-ftill Place for 
one Day and one Night, that Cryftals may gather, 
which mutt be ‘collected by decanting the remaining. 
Liquor of the Solution. Dilute the Refidue with the. 
double Quantity of Wa:cr,. filtrate and infpiffate it, 
and fer by for Cryftallization, as before ; till what 
remains at laft refufes to turn any more to Cryftals, 
but affumes an oily Confiftence. ,Confider every, 
Time feparately the. Cryftals produced, to fee whe- 
ther they have the Properties of Vitriol (Part I. $417). 
But in each Cryftallization, an Okerof a yellow Colour 
will be produced, which is expelled ina greater Quan- 
tity; as the Infpiffation. is performed. more flowly. 
and inequally, or even. when the Solution is kept too 
long at reft, though it be perfectly tranfparent. 


The Ufe and Reafons of the Proces. 


Y. There are many Ink ftones that conceal different 
Kinds of Vitriol confounded together (Part I. $ 417-) 
and fometimes Allum into the Bargain. The latter 
is very eafily diftinguifbed, when. the Infpiffation 
and the:Cryftallization are. difcretely performed: By 
which Method fome Salts may be feparated from each 
other, which being confounded with an In{piffation 
too haftily made, cannot be well diftinguithed. The 
Difference which, is between thefe Vitriols, proceeds 
from a Variety of the Proportion, in which the green. 
Vitriol of Iron * and the blue Vitriol of Copper T are 


joined to each other, Alium itfelt- mixes with them 


- pretty often, which appears clearly, if you diftil 


Oil trom Vitriol, or calcine this ftrongly, and edul- 


orate with Water the Capi: Mortuum which is very 


red. This Water being infpiffated and cryftallized, 
produces whitifh Cryltals, . which are called Gille 


Paraceifi||, and have concentrated in them the Allum 


?* In the Shops called Copperas. | 
* Known by the Name of Roman Vitriol, ox the blue Stone. 


W Salt of Vitriol. 
| Dd4 which 
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which was in the Vitriol. Nay, this Gi/la is more 


impregnated with Copper, than the Vitriol out of the 


Caput Mortuum of which, it has been made. For — 


Allum moft difficultly lofes its Acid in the Fire: 


Therefore, if you pour Water upon it, after aftrong ' 


Calcination, it may be reduced almoft totally to Cry- 


ftals again. Likewife, Copper is not fo eafily de-. 
prived of ail its Acid by Fire, as Iron is, though the. 


tormer be precipitated by the latter. 


2. The Vitriols of Iron * and of Copper may 


.eafily be produced by Art, and even that of Iron by 


fimply pouring upon it Oil of Vitriol, diluted with fix 
or eight Times as much Water, when it is too much 


concentrated (Part I. $ 109 ) But the Solution mutt 


be left for one or two Days in a moderate Heat, and. 
more Iron be added than the Oil of Vitriol can dif- 
folve. ‘Then, when the Solution is thoroughly fepa- 
rated, filtrate it, evaporate it, and reduce it to Cryf- 
tals as before, and you will have green Cryftals ; 
This Solution alfo lets fall a great Quantity of yel- 
low Oker during every Infpiffation; and even when 
you let it reft for one or two Days, it grows opaque, 


and affumes a rufty Colour. Bur, if you let fallinto- 


it a few fmall Drops of Oil of. Vitriol, to make it 


very flightly acid, it remains long limpid, and if - 


it is infpiffated and put at reft for a Cryftallization, . 


this. yellow martial Earth doth not fubfide: The 
Cryftals which are then produced, become lefs yellow, 
of a Grafs-colour, and keep their Whitenefs and 


Tranfparency longer, but are a little more acid. . 


Thence it is plain, how vain is the Labour of thofe 
who try to purify the Vitriol of Iron, by thefe re- 
peated Solutions, Infpiffations, and Cryftallizations. 
For it is totally refolved into thefe Okery Dregs, and 


if it contains any Copper, there remainsat laft almof _ 


mere Vitriol of Copper. 


* Vitriol of Iron is called Copperas, and is made in great Quan-- 
ties at Leptford, neay London, of rufty Iron, old Nails, 2c. and E. 


Pyrites. 
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3. If you throw a little Filings of Iron into [a So- 
- lution of] Vitriol made with Ink-ftones or Pyrites, . 
the Copper, if it contains any, is precipitated to the — 
Bottom ; fo that with regard to it, it is as pure as the 
factitious Vitriol.of Iron (N°. 2.) : | 

— 4. Vitriol of Copper is prepared in an inftant with 
Oil of Vitriol as (N°. 2.) : But, this is not fo much 
- faturated with Metal: For Copper does not fo readily 
yield to Oil of Vitriol, as Iron does. . The Opera- 
tion fucceeds better, if you ftratify Plates of Copper 
with Sulphur. in an Earthen-Veflel, fhut clofe with 
a Tile and with Lute, and then put the Veffel into 
the Fire, till it is middling red-hot. . Thus the Plates 
are corroded by the Sulphur, and become of a dark 
Colour, and much thicker. than they were before: 
This is called burnt Copper. The Copper, being pe- 
netrated by the Sulphur, is afterwards. roafted in a 
moderate open Fire, till: you no longer fee any ful- 
phureous Flame: Thus by pouring Water upon it 
you may geta very fine azure-coloured Solution of 
Vitriol of Copper, which muft. be reduced to Cry Í- 
tals, | j 


PiR:O' CES Sieh XIV 


T The making of Vitriol out of the Ores of Iron and » 
| Copper. | 


APPARATUS. 


Tt, Very great Quantity of common Vitriol, fuch | 
A asis fold in the Shops, is got out of Pyrites: 
Some of them having very little or no Copper in 
them, when expofed to the Air, turn of themfelves 
to Ink-ftones. ‘Thefe are merely charged with Sul- 
phur, and very little arfenical. However, they donot 
all fo eafily turn to Vitriol: And fome of them will 
not do itatall. They muft be beaten to a coarfe 
Powder, and thus expofed to a pretty moift hit 
2 ui 


JU 
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till their gutta pyritofe. Brightnefs "e Hardnefs. 


do totally difappear, and even the inward when they 
ate beaten afrefh.'; Do the reft'as in Proc, L.X XIE: 

^ev The! other Pyrites, among. which tome: are 
coppery, and impregaated with à great Quantity of 


‘Arfenick, arid many purely ferreous and fulphureous, . 


requiréa previous Roafting. ‘This is per formed either - 


in clofe Veffels (by which Operation the Sulphur is 
colleéted:. together (Proc. LXVID or ina. modes 
rate open Rive) The Vitriol is not yet generated.cin 
fome of them ; but they mult ‘be Brit expofed) ito 
an open fomewhat-moitt Airj:as IN? 1 5:0r af) the 
‘Air is too.dry, you promote ‘the Produétion of the 
"Vitriol, oby ‘now ra then: rage ling them» very 
lightly : with Water. © Then ithe:V Bitnioliss produced 
fooner ec ‘later in ili feveral’ Pyrites. Bur. fome 


‘afford Vitriol immediately after the Roafting, though ~ 


in a much frnaller Quantity, than when they:arer af- 
i "terwards expofed tothe Air: in the Manner above- 
‘mentioned, Then’ wafh the Vitriol clean. yedf you 
-expofe again toan: open:moift Air what remains: of 
the Edulcoration, which is called the Caput Mortuum, 


it is commonly fil ll impregnated with Vitriol; but in 


a much leffer Quantity. 


3. There are many Stones of Calamine, which 


yield ano inconfiderable Quantity of Vitriol, immme- 
diately after the Roafting: Nor is it ese to ex- 
pofe them waa more to the Air, » 


The Uf and Reafons of the Pr adf . 


tO TA We gtight here to give the Re afar? ath bene 
‘Pyrites turn: tof themfelves very ca(ily: to: Vitriol, 
when only expofed to a free Air, fome with greater | 
Difficulty, and a great many not at all, evéenlin the 
“Space of many Years together : And again, why - 
dome’ Pyrites: prefently: yield as; much: Vitriol..as 
‘can be:got out of them, when wafhed in warm Wa- 
ster, while fome imuft at. feveral Spaces of "Time be 
"agaitr expofed to a moi iR Air after the Roafting ; tho’ 
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this Matter has not been examined fo clofely, but 
there remain ftill many Doubts about it. I fhall 
here in a few Words mention the Difcoveries Dr. 
Henckel, the Author fo often quoted, has made by a 
Multitude of Experiments, and communicated to us 
in his Pyritology. | 

Viz. No Pyrites, containing any Copper or Arfe- 
nick, turn of themfelves to Vitriol, but they require 
a previous Roafting. 

The fulphureous Iron-Pyrites, void of Copperand 
Arfenick, turn to Vitriol by the Action of the Air, 
and of the Things it contains, and this the quicker, 
as they are lefs compact: Such are chiefly thofe 
which feem to confift of a Multitude of Fibres and 
Radii gathered together. But there are a good many - 
Exceptions to this: For there are Pyrites of fuch a 
Kind, that they perfift unchanged for whole Years 
together. 

“Therefore we fee Copper and Arfenick refift this 
Alteration of the Pyrites, and it likewife follows, 
that there is another fecret Caufe hitherto unknown 
of this Conftancy of the Pyrites, becaufe the Pyrites 
which are merely ferreous and fulphureous, do not 
at all turn to Vitriol of their own Accord. I have 
expofed fuch Pyrites, moderately pulverized and not 
yery hard, to the Injuries of the Air for whole Years 
together, but they perfitt unchangeable to this very 
Day. 

2. It is ftill lefs known, why Vitriol is found in 
fome. Pyrites, if you but pour Water upon them after 
the Roafting, while you find none in fome others, 
unlefs you have expofed them previou(ly to the Air, 


at different Times. It even feems that we are to 


look in the Air for the Reafon of this, as it carries 


 moift Vapours with it. And indeed the Acid of Sul- 


phur has not the Virtue to refolve Iron into the Form 
of Salt, without a fufficient Quantity of Water: 
Nay, Oil of Vitriol or of Sulphur itfelf, being mo- 
derately concentrated (though diluted with much. . 
more Water, than it is when united ftill with Sul- 


phun) 


~~ 
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phur) does not even diffolve Filings of Iron, unlefs- 


you pour four or fix Times as much Water upon 


them. But, the Thing being well confidered, it is 
certain, that there is ftill fome other hidden Caufe . 


of this; becaufe itis not conceivable, why Water, 
poured upon fome Pyrites, docs immediately extract 


. a 
re 


m 


Vitriol out of them, and none out of fome others; ' 


and again, why fome crude Pyrites turn prefently to 
Vitriol in a free open Air, and never when immerfed 
under Water. I have met with fuch fulphureous and 
~ ferreous Pyrites on the Shore of the Northern Sea; 
that fhewed no Sign whatever of Arfenick and Cop- 
per, neither before nor after their being changed to 
Vitriol. They were compofed of parallel Fibres al- 
moft like Wood, very foft, and of a fine Brightnefs; 


But they were covered with a coarfe Sand fome Feet. 


deep, which the Water of the Sea could: penetrate 
eafily enough, and they had no Manner of Tafte; 
and confequently were altogether void of Vitriol, 
But after they had been expofed to the Air for a 
Fortnight, they loft intirely their Brightnefs, and 
were become fo rich of Vitriol, that fmall green 


Cryftals of the Size of Millet-feeds appeared on their. 


Surface. Now if the Moifture alone was fufficient to 


produce this Effect, there is no Reafon, why they 


fhould not have been refolved into Vitriol under a . 


very moift Sand. There remains ftill a wandering 
foffile Acid, which fills alfo the aerial Region, Many 


affirm, indeed, that this concurs to promote an abun- - 


dant Production of Vitriol, nor mutt we by an 


Means exclude it entirely, no more than the Moift- 


ure of the Air. But whoever ferioufly confiders 


what has been faid before concerning this, will own. 
that there are fome Conditions requifite for the Pro- 
duction of Vitriol which we do not as yet clearly . 


underftand, 


3. Wemight here add fomething concerning white 


Vitriol; and the other Species of factitious -Vitriols ; 
but we: fhall treat of thefe more at large on another 
Occafion, r iz | 
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OF ALLUM. 
PROCESS.LXXV. 
Preparation of Allum. | 
APPARATUS 


t. H E Minerals of Allum, as well as thofe of 
| Vitriol, muft be prepared many different 
Ways, to get Allum out of them. For. there are 
fome alluminous, fat, bituminous Minerals, which, 
being heaped up in the Air, grow warm, fmoak, 
erumble, and fometimes take Flame; but this is not 
done without fome Lofs of the Allum, and it muft be 
prevented, by pouring Water upon and disjoining 
the concrete Heap: They finally feparate, and af- 
fume the fweetifh, (typtick, naufeous Tafte of Allum, 
which before was but little or even not perceived at: 
 &ellin this Mineral. Some barren Minerals, as well 
as the Pyrites, require a gentle previous Roatting, 
which being done, the Allum is at laft produced. 
Chufe out of this Heap a Specimen of fome common 
Pounds, put it in a Lead or Glafs-veffel, and. pour 
upon it three Times as much Water: Make it boil, 
and {train it through a Filtre; pour again warm 
Water upon it, and make it boil another Time, 
that the remaining Earth may be well edulcorated. 
Pour the Solutions together, and let them  reít for 
one Day and one Night together, that the Dregs’ 
may fubfide to the Bottom ; or ftrain it again through 
the Filtre: Then let the clear Liquor be fo in- 
fpiffated as that it may fuftain a new laid Egg put 
into it: Let it grow cold again, and reft four and 
twenty Hours: At laft you will fee what will be 
precipitated: For Cryftals of Vitriol are fometimes 
produced ; and fometimes the Allum is expelled. If 

| " i at 
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it is Vitriol, you muft throw it away : But the Aliuai 


muft be purified by a repeated Solution and Cryftali- : 
zation, which will be of a reddifh bay Colour. Cons | 


tinue the fame. with what remains of the Solution; 
till it is intirely exhaufted of Allum. | 


2. But if. no Allum 1s precipitated, the Solution — 


mutt again boil on the Fire, then pour into it about 
one twentieth Part of faturated Lye of Pot-afh, or 
one third Part of purified Urine, or alfo fome 
 Quick-lime: Mean while, continue to boil it: If 
there is any Allum, a white Precipitate will begin to 
be expelled, when the createft Part of the Solution 


is confumed : Then let it cool and reft, and decant . 


the Solution from what is precipitated, and out of this 


remaining Solution the reft of the Allum will be pre» — 


. cipitated in the Manner already mentioned, till there 


remains at laft a thick Liquor void of Allum. This . 


done, diffolve again, in a fufficient Quantity of boil- 


ing Water, all that has been precipitated, purify . 
it by letting it reft, or by Filtration, and reducing -— 


to Cryftals according to Proc, LL XXIV .. 
The Ufe and Reafons of the Proce/s. 
1; Allum, precipitated by itfelf, confifts of a mere 


"Earth, reduced into a Form of Salt by a vague foffile 
Acid. But this Earth is of a moft fingular Nature; 


and different from the other native Earths that are — 
known: For, with Chalk, Lime, and Spaad, dif- | 
- folved iin this Acid, you will produce Salts fomewhat _ 
ke Allum, though never’ perfectly refembling it! — 
But; if this Earth is of that Kind, the Allum is whitey - 
or of/a light. reddifh. Colour ; And when a ‘Metal | 
mixes to icià the: Form of Vitriol, it is tinged with . 


a bluifh greenifh Colour : And the Allum in this Cafe 


mutt be locked:upon as impure. | But; if the Precipi- 


tation of Allun is performed by a ‘Solution ofa fixt 


Alkali, or of volatile putrid Urine; then). indeed; as: 
well as in all Precipitations, a great Deal of the pre- _ 


cipitating alkaline Salt joins to the Allum: Which 
| fegms 
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- feems to be the Reafon why Allum is fo lafting, fuch 
as are the Cryftals compofed of Alkali, and of the 
vague foffile Acid united together, and will not eafily 
abandon its Acid in the Fire, For when it is made 
midcling red-hot in the Fire, there comes out a very. 
little Quantity of Acid ; and if it is afterwards tor- 
mented by the greateft and longeft Fire, you can 
never extort any more of it; fo that on this Account, 
the Caput Mortuum is moft commonly looked upon'as 
mere Earth, which: neverthelefs js in the ereateft 
Part diffolvible by pouring hot Water. upon it, and 
may be almoft totally reduced again to its Form of 
Allum, by a reiterated .Evaporation and Cryftaliza- 
tion. . But the Alkali is poured upon it not only be- 
caufe of the Precipitation of the Allum itfelf, but 
alio becaufe of the Separation of the Vitriol, which 
otherwife would be difficultly performed: You are 
to take Care at the fame Time, not to add too much 
Alkali; therefore, it muft be poured in ‘by {mall 
Quantities, to be repeated feveral Times, till you 
are fure of a juft Proportion. For the fame Pur- 
pofe, an Addition of Lime is not ufelefs, and even 
mult fometimes be fubftituted, for a greater Security. 
As for the reft, you muft here make the fame Ob- 
fervations as were made about Vitriol (Proc, LXXIV). 
The remaining Earths and Dregs, being expofed anew 
to the Air, ase again impregnated with Allum, but. 
~pot-albiofenbemi,. 50000 
« Thefe Proceffes about Allum, as well as thofe 
about, Vitriol, do not always agree fo exactly with 
thofe which are performed in: greater Quantities, for 
a greater Proportion is commonly produced in larger 
Operations... For feveral Artifices mutt be ufed in’ 
every Cale, which muft be underftood from the pe- 
culiar Nature of each Mineral, by. repeated Experi- 
ments: Whence you. muft generally repeat a few 
Times thefe Examinations, before you are’ able to 
pa any certain Judgment i04 56e 
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(be Preparation of Nisl ania 
AP PARATUS. 


[XX 7 E have fpoken of the Generatiori of Nittéj 
i] or Salt-petre (Part 1. $ 437, ce); there - 
remains that we fhould treat of the docimaftical Ex- 
traction and Purifying of it. T he Preparers of Ni- 
tre, commonly throw a few Pounds of the Earth, it 
which they fufpe& there is any, into a wooden Veffel | 
with double the Quantity of warm Water, and iri | 
st feveral Times with a Stick: Then they put two | 
{mall Copper-Difhes of equal Weight into one of thé » 
Scales of Balance that is pretty true, and a doci- 
maftical Centner into the other Scale: They put fomé 
of the Solution drop by drop into the former; till ar - 
Equilibrium is obtained. They put the Scale which 
contains the Solution upon the Afhes, or upon Sand - 
that is middling warm, to make it thoroughly dry; 
and weigh it again, to know how much there remains 
of the Centner of the Solution of Salt, Then they 
take the Salt out of the Scale, and tafte it, to fee 
whether itis nitrous; and put burning Coals upon 
it, to try whether it will deflagrate; which fhews you — 
. that the Nitre is pure, if there remains little or no 
Alkali at all but if it decrepitates and flies afundery 
you may judge that it contams a great deal of Salty | 
and then the Nitre proves the worfe. — V Mind 


:  Mictber Methods —-— Lodi ana 


| xh OU will find the Nature of it more exactly | 

by the following Method. Take many com- 
mon. Pounds, for inftance twenty or thirty, of hi4 | 
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trolls Earth, and mix them with once and a half as 
much of quick-Lime and alkaline -A(hes, or add, 
inftead of thefe, half a Pound of Pot-afh : Put thefe 
Things intoa wooden Tub of a fufficient Capacity ; 
| pour upon them about the double Quaniity of warm 
» Water, and leave them thus for four and twenty 
Hours: It is proper to ftir the Whole now and then 
with a wooden-Stick. Next, pour the whole Mafs 
into a linoen-Bag: The Lye will firit pafs through 
turbid; pour it again into the Bag, to ftrain ita le- 
cond Time; which done, it will be tranfparent and 
jellow. This done, let it boil in a large Kettle, rill 
Io much of the Liquor be difipated, as that a {mall 
Drop of it let fall upon a cold Surface may congeal, 
Take the Kettle from the Fire, and let the Solu- 
tion cool for one Day and one Night: ‘You will fee 
Whether any Cryftals (Part I. § 21.) are produced. 
Dilute the remaining Solution in the double Quantity 
cof warm Water: Then infpiffate it, and let it cool; 
Repeat the fame as long as Cryftals will be produced 
by the Solution: There will remain.at laft a thick fat. 
Liquid, which may indeed be infpiflated, but will 
- pot turn to Cryftals, and eafily runs to Water again 
in the Air. | | MAPS 
3. If you are willing to have thefe Cryftals very 
sure, diffolve them in eight Times as much Water ; 
filtrate them through a Paper ; add to them a few 
- Drachms of Quick-lime, and make them ciget with 
ita whole Day... Drop into this Liquor a few {mall 
Drops of an alkaline Solution. If, a little after, you 
fee {mall Clouds in the Solution, go on, uli it is no- 
- longer turbid: It is never neceflary to drop above 
half an Ounce into it. This done, fiitrate it through 
a Paper ; evaporate it in a fhort Glafs- Cucurbite, and 
when you fee a fmail Pellicle, let it grow cold... The 
flower it cools, the larger and finer the Cryftals will 
be.) You muft always dilute: the Refidue with the 
double Quantity of warm, Water, belore you expofe 
it touthe Evaporation, and repeat the Cryftailiza- 
tion; till the Nitre is entirely exhaufted. 
Ny > Ee The 
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7] be Uje and Reafons of ibe Procefs. y ee 


1. Nitre is produced out of foft Earths* impregnat- 
ed with fat and faliné Particles of vegetable and animal 
Bodies apt to come to a Putrefaction. But Nitreis ne- + 
verfound perfect in them, unlefs fixt Alkah, or a limy 
Earth be joinéd to them. It is then proper to add 
alkaline Saits to the Earths in which Nitre is to be 
generated, or àt leaft to mix alkaline ‘A fhes or Lime 
to them; while the nitrous Earth is boiling for a Lye. 
For, it is certain from unqueftionable Experiments, 
that thefe Things enter really into the Compofition 
of Nitre: "This is plain, from the abundant Quantity — 
‘of Alkali that conies from Nitre by Means of a very - 
fmall Quantity of Coals of Vegetables, having no fixt 
Alkali in them, fuch as proceed from Muftard feed, 
and the like: For if fuch Coals teing put upon melted 
Nitre, detonate with it by increafing the Fire toa — 
high Degree, and the Mafs is brought to a Fufion — 
like Water after the Detonation is ccmpleated, you | 
will have above one Half of fixt alkaline Salt, with 
reeard to the Nitre employed’; unlefs you haye flung 
much of it out of the Vefiels, on Account of “their , 
{mallnefs, or by putting imprudently too much Char-. 
“eoal ac once. ‘This Alkali is called fix Witre,’ and 
“js a little lefs Fufible than any other pure fixt Alkali, 
'becaufe of ‘the fubtil calcareous Earth which is in it, 
Nor does there then remain any Veftiges of Nitre in 

it, which is detected by pouring in Oil of Vitriol 
to a perfect ‘Saturation. ^ For, if there remains any 
Nite, this Refidue will afe& the Nofe with an. 


* Large Quantities of Nitre are extracted at Paris, out of the 
Rubbith of old Buildings ; which are thereall made of Stone and 
/Stone-mortar. The greate!i Quantities of Nitre, whereof the Con- 
famption is now become fo great for the making Gunpowder, are 
brought from the Ea/- Indies ; but itis not yet known to us whether 
it is an artificial Compofition made by the Inhabitants of the inland: 
Countries, or whether there really are any Mines of native Salt- 

petre, orany natural Eargbs, out of which ij can be extracted. — 
Odour 
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Odour of Spirit of Nitre, by expelling the Spirit 
of it. This Prefence of fixt Alkali in Nitre, is like- 
wife teftified by the Regeneration of it out of Spi- 
rit of Niue and Alkali, Nitre agitated with a ftrong 
. Fire, in a ftrong open Crucible, is at left diffipated 
in Form of Smoak (Prec. XIV); there remaining à... 
very {mall Quantity of Alkali; which is, hawevecr, 
likewife ditbpated by continuing the Fire, becaufe 
it is not abfolutely fixt. Moreover, the fuperfluous 
calcareous Earth,.which.has been introduced in a 
faline Form by the Spirit of .Nitre, and is contained 
inthe Lye, is precipitated by the fixt Alkali, This 
appears in great Quantities, efpecially in the laft re- 
maining Lye of the firft Cryítallization, unlefs it has 
been. already precipitated, during the boiling of the 
Lye itfelf, by the Abundance of Alkali: It is called 
the white Manganefe... But we are informed, by drop- 
. ping in Oil of Vitriol, that there is Spirit of Nitre in 
this Refidue; and if it is diftilled with this Oil, the ~ 
 _colleéted Spirits are Aqua Regis: Becauíe.there. re« 

mains fome common Salt in this Lye. ! 

|. 2. If Nitre is cryftalized a fecond Time, it is ftill - 
purer,. The fmall Clouds which appear at the Inftant 
of the dropping in ef the alkaline Solution, pro- 
ceed. from the {mall Refidue of white Manganefe : 
But, the marine Salt is thoroughly feparated by this 
fecond Operation, becaufe it being, eafily diffolvible 
in Water.does not tura fo eafily to Cryftals, as 
Nitre: Therefore, the firft Cryftals are always purer 
«than thofe which are produced in the Cryftallizatioa 
of the Refidue; Which is con&rmed by the Diftilla- 
tion of this with Oil of Vitriol (See N°. 1). 

. 3. Mean while, take Care, never to make the 
Evaporation and Cryftallization of the Salts in an 
earthen-Veff-l: For, let it be glazed ever fo neatly, 
yet, all Salts, even the fixe alkaline ones, are not 
“only abforbed thereby, but even find fo. ready a 
Paffage through them, that lanuginous Cryftals fure 
srouad the: Velfcl.on the Outfide. 
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JOE COMMON SALT. 
PROCESS LXXVIL. 
| Ae try Dpline ower 


ers APPARATUS 


AL-gem may be citiadled. fimply out jf Bandi | 


and Sep hé with warm Water, But faline Waters 


mutt be purified, by either Filtration, or Reft.. Let — 
feveral Pints of them be infpiflated by a ftrong Boil- - 
ing, till a thin Pellicle, or fmall Cryftals appear. on | 
the Surface of the Liquor. -Next, the Fire muft be | 


-diminifhed,: that the faline Brine may be, only mid- 


-dling warm, and {moak: The Cryfials which: were | 


dmall at firft will grow’ of -a ‘larger Size? ‘They 
are of the Figure of a hollow, truncated Pyramid, 


‘open at the Bafis, made of a Heap of fmall Cubes, | 


which being become large at laft fink to the Bottorn 


‘of the: Sahition. But, i you ufe,a flronger Fire, the : 
-~whole Surface of the Hales will be-covered ra ye an Uns | 


formed faline Croft, which hisders all further Ex- 
‘halation, unlels you break and Mee it to the 


Bottom, When it is fo far infpiflated, as thar the fa- 
dine Cryftals may be almoft even with its upper Sure, 
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face; you mutt decant the Brine from the fübfiding | 


Cryftals, and this muft be: infpiffated in. the fame 


Manner: Ihe veo of Salt being collected, “ 


dried by a gentle Heat, muft at laft be ph a op 


D. 


The U He and Reafons of the Proce ini à i 


You may plainly fee! frotn thefe Preceded hoff 
“common, Salt may be feparated from other. Salts 
‘eafily turning. to’ Cry(tals, and chiefly from: Nitré. 
-Vor-fome Salts are: i dria and in. Imali Quantity 
! - iffolved 


? 16 
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diffolved in cold Water, but they melt moft quickly: 
and in great Quantity in warm Water. Such are 
Nitre, Tartar, Tartar vitriolate, all Vitriols, Allum, 
Gc. fome of them melt eafily enough’ and in good: 
Quantity, equally in cold and warm Water; nay, 
even in the Air, when they have abforbed the 
Moifture of it: Add though they' melt a little 
| quicker in warm than in cold Water, yet the Differ- 
ence is very fmall. Of this Nature are, common Salt, 
vegetable fixt alkaline Salts, and even feveral neutral 
Salts diffolvible in the Air. Therefore, the lefs the 
' Difference of the Quantities of the Salts which are 
diffolved both in warm and cold Water, is, the lefs 
Quantity of Cryftals you will get, and on the con- 
trary. ^ You will underftand this better, if iluftrated 
by an Example. Let Nitre be diffolved in cold Wa- 
ter, to a Saturation; and the Solution boil in an 
open Veffe! : The Water will be fo difpofed by the 
Heat, as that a much greater Quantity of Nitre may : 
be diffolved; befides what is already fo : Which may 
be exafily experienced. But, fo foon as the Water be-_ 
gins to be difüpated into Vapours, it at laft dimi- 
nifhes to fuch 4 Degree, that it can no longer con- 
tain all the diffolved Nitre, which being then at the 
Surface which is lefs warm, is. neverthelefs Brít of 
ali deprived of its Water, and expelled in Form of 
a fmall Pellicle, which retards the further Evapora- 
tion. If you continue to infpiffate by increafing the 
Fire, the whole Nirre turns to an unformed Mafs: 
But, if the boiling Solution is put in a cold Place, 
there remains as much Nitrein the Solution, as may 
have been diffolved in that Degree of Cold, by a 
. Quantity of Water equal'to that which is in the So- 
lution. ‘The reft is feparated in Form of Cryftals, that 
is, above half of the Nitre, if the Atmofphere is 
very cold; and lefs, if itis very warm. Apply the: 
fame to Brine, But asa cold and very faturated So- 
. lution of common Salt admits but very little more 
Salt, if it is made warm, the fmall Cryftals appear 
_ af the Surface, in the very Beginning of the Evapo- 
- pu EH Q3 ration, 
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ration, and are very little increafed when the Brine’ 
grows cold. Now, if you fuppofe that Solütions'of - 
Nitre and Salt are mixt together, and confider, at the — 
fame Time, that the Salt will be better diffolved by 
cold Water than the Nitre, you will eafily conceive, 
why the Cryftals of the Nitre are feparated, while’ 
thé Salt remains in the Solution. " ud sspe: 


CY» ? 
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Our chief Defign does not require that we fhould 
eive in the following Procefies a compleat' Account 
of the Art of making Glafs. It will not be ufelefs, 
here to infert only a few Proceffes concerning Glaffes — 
tinged by Minerals, and to add thofe Things which | 
are neceffary to underftand the faid Procefles. ^ For 
one has attempted to guefs from the Colours which - 
Glaffes borrow fromthe Minerals that are mixt with 
them, what Kinds of Metals they did ' conceal. 
Therefore, you will plainly fee from the’ following — 
Procefles, whether this peculiar Kind of Trial may | 
be done, and how far it may be carried. 15 O07 


PROCESS "LXV qn 


o try; bow much Glafs, tbe Caput Mortuum of | 
Cobalt or of Bifmutb, will be able to change. into 
blue Smalt. ie "Og vore DOCE n 


APPARATUS 


1.7 HUSE clean fafible Sand, or Flints that 
3 are white, or at leaft that can be rendered fo 

by Calcination; put what Quantity of them you pleafe 
into a Crücible, and expofe it to a pretty ftrong Pires 
Pour the: Mafs quite red-hot into a Trough full of. 
cold Water. By this Means, the fmall Stones will 
be fplit, and rendered fitter for a more eafy Pulve- 
rization; Pour out. the turbid Water, ‘aad grind. 

: | Hd Uit aane 
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your Stones thus prepared in a very clean Iton-mortar; . 


' or.upona very hard Piece of Porphyry, to a fubti:e 


Powder... Aside MRT Bes | 
- 2. Take four Parts of this Powder, as much of 


— Pot-afh, or of fome other alkaline fixt Salt, well pu- 


rified, and one Part of Cobalt well roafted, or of 
eliquated Bifmuth- Ore, both hkewife. comminuted, - 
and pound them together in a Mortar, that they may 
be thoroughly mixt: Let them melt for a few Hours 
in a well tried Crucible covered with a Tile, in a 
moft violent Fire having a Draught of Air, When 
the. Crucible is taken out of the Fire, cool it by 
fprinkling it with, Water, and then break it: Exa- 
mine the {mall Bits of Glafs, whether they are opaque, 
of avery dark blue and almoft blackifh Colours 
and finally, whether they are ground to a finer Pow- 
der, and appear of a pleafant light blue Colour. | If 
the Colour. is too light, and the larger Bits of. Glals 
almoft tranfparent, you muft add two or three 


"Times more of Caput. Mortuum of Cobalt, or of Bif- 


muth ; fubftracting fomething, if the Colour proves 
too deep. Tt) | JST i 
3. If inftead of the firft Mixture, you ufe Glaís 
pretty tranfparent, without any Colour, and already 
made of Flints and Salt, it wiil be the fame Thing: 


But as this is refractory not only of its own Nature, 


but is alfo rendered fuch by the Cobalt, it is proper 
to add moreover one third Part of Pot-aíh with re- 
{pect to the Cobait. 


The Ufe and Reafous of tbe Proceís. 


| a in. This Earth which tinges Glafles with a blue 
Colour, has been found only in the Cobalt of Arfenick 
‘and Bismuth, and it may be known ex £empore, if you 


but melt it with two or three Times as much Borax, 
on Account of the fpecifick blue Colour which it gives 
to this Salt. It is not metallick: Atleaft, Artificershave 
snot been able, by any Methods hitherto-known, toex- 


trad any Metal out of them; unlefs there remains per- 


Ee 4 haps 
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haps alittle Bifmiuth inthe Capit Mor tudm, the eiut 
of which, being: colle&ed' 1n- larger' Preparations of 
this Smalt, ‘is commonly poured off before it is flung - 
into Water, left aM fhould’ fly about, "with: great | 
Danger to the Operators, ot the Hoüfe be fet'on 
Fire “But there’ are Cobalts void of Bifmuth': Nor 
is even this Coloür produced by’ Bifmuth; nay, 
Glaffes melted with Bitmuth are tinged with a pecu-" 
liar purplifh Colour: In fhort, this Colour can no 
Way be derived from Copper, nor produced! by any’ 
Artifice whatever. But Smalt is produced better 
from, one Species than’ from another; and is made? 
of the beft Kind, out of the Caput ipae of the 
Ore of Bifmuth. 

2. As for the reft; you are to obfer: eset this 
blue Smalt contains a great deal ‘of Arfenick >’ Be- 
caufe it moft ftrongly adheres to all Salts and Earths, 
and emits, when melted in a violent Fire; an dele 
nical Fume, different from the Vapours of fixt alka- 
Ine Salt detained by a great Fire. ^ The managing — 
of ‘it with Copper, and fin lly the Solution of "this 
Smalt by a great Quantity ‘of Alkali both. in dites 
&nd Water, thew this to be trüe: | 


PROCESS LXXIX. = 


7; Jud out what. Sort of Metal lies hidden in en ‘Ore: 
unknown, from the Colour it gives to CHE yale 


AP Pit Ry HUS UIS 


i. E QA AST your pulverized Ore in'a Fire ftrong | 
: & enough to make it middling red-hot, in.a 
‘Weffel that is covered, to keep all Til thinefs from 
falling into it. Mix a few Grains. of this Powder - 
with ope Ounce of cryftalline Glafs reduced to a fub- - 
tile Powder; taking all’ imaginable Care, that no- 
thing metallick, or of any other heterogeneous Body 
that tinges Glaffes, may mix to it. Let them be ih 
Fufion for fome Hours, in a Fire, having a Draught | 


af ^ 
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of Air; then,. take-out the Veffel; let it grow cold, 
and then break’ it, ../Dhey endeavour to. judge from. 
the Colour of the fmall Bits of Glafs, what Metal, 
er metallick Earth, was contained in this Ore; for 
Infiance, from) the green Colour they conclude that. 
it contained. Copper, from the greenith rufty, that 
Iron, from the whitifh and milky, that Tip, Con 
and fo on.. ‘If the Tin@ure is not fo fenfible, the 
Operation. muft be repeated with adding a greater 
Quantity of the Ore. 


The Ufe and Reafons of the Procefs. 


1. This Method of trying Ores has not yet been 
made ufe.of enough, fo that one may conclude any 
Thing certain from it. I thall boldly fay, that in 
moft Cafes you cannot. with any Probability conjec- 
ture what Metals lie hid in. Minerals: And that 
there is no thinking of the Quantity of them.. The 
following Obfervations render the Thing very diffi- 
cult, and even makes one defpair entirely, that ever 
the Art of. making Glafs, as to the tinging them with 
metallick Colours, will be brought to Perfection, 
and the Art of Affaying Metals be fufficient to that 
Purpofe. For firft, the Colours of Metals, 


* Precious Stones are fuppofed, in their natural State, to be origi- 


- nally of two Claffes, the Adamantine and the Cryftalline; if they 


are found in their Maérix’s untainted by any metalline Subftance, 
they remain pure Diamonds of the cleareft fineft Water, or Cryftals 
perfectly tranfparent ; but if a Diamond is tinged with Lead, ic 
appears yellow ; if with Copper and Iron, it becomes green; and if 


. with Cinnabar, it makes a moft beautiful red, and then changes its 


"Name.to a Ruby, and lofes of its Hardnefs in Proportion to the 

Mixture of the Metal with it. A Cryftal tinged with Iron becomes 
"aGarnate; with Copper and anAlkali, a Sapphire; with Copper and 
‘an acid, an Emerald; with Lead,a Topaz anda Jacinth ; with Gold, 
a Chryfolite ; with Copper and Iron, an Aquemarine, and fo on in 
many Varieties (See Woodward's Method of Foflils, p. 23, & Seq.) 
and each of thefe latter may be imitated, by mixing Preparations 
pf Metals with the fineft white flint. Glafs, by which Method all 
Sorts of Gems being counterfeited, are called Paíles, and are ufed 
,Ag take oft. Impréihons of antique Jz/aglia's and Cameo’s. 


whether 
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whether fimple or.mixtin any Proportion and. Mane 
ner whatfoever, whether calcined or joined to Glaffes,. 


differ very much according to the Degree and Dura- 
tion of the Fire; which you have employed «during. 


the Calcination of the Metals, and the Futon of them | - 


with Glafs when they are melted; fo tbatitis hardly. 


credible, that the fame Glafs, taken out of the Fire * 


at different Times, fhould appear under fuch a Vas 
fiety of Forms y nay, thatthe Colours of it: fhould 
vanifh entirely: Secondly, there are Metals the Calx’s 


of which give Glaífes a light Colour, and others which, — 


being calcined »make them, of :the déeepett Dye : 
Whence it. happens, that when fuch Bodies are mixyt 
together, the Colour of the one or the other grows 
quite obfcure, and vanifhes entirely. But, there are 
feldom Ores, in which one fingle Metal hes hid alone: 
And there are almoft always two or. more of them 


joined in the fame Matrix, and in a Multitude of : 


. Ways, Proportions, and Qualities, Bur then the 
Colours refulting therefrom, are of the greateft Va- 


. riety diftinguifhable again by the Eye, but. impoffi- 


ble.to be defcribed, and fo infinitely multiplied, that 
the moft experienced Artificer could hardly indicate 
the leaft Part of their Caufes.. Other Metals, on the 
contrary, will not. manifeft themfelves at all by. any 
Colour, in fuch a Mixture. Let there be, for Inftance, 
Ores, in which Lead and Copper.lie hid in many 

roportions, the Copper, however, not being in too 
{mall a Quantity therein. Melt one Ounce of cryftal- 
line Glafs with a few Grains of this Ore: The Co- 


. lour will prove of a bluifh green Dye, and the Lead _ 


that was, hidden in. that fmall Quantity of Ore, 
though it were ten Times more than the Copper, 


will not 1n the .leaft, betray its Prefence/by the Co- — 


jour, nor. will the fpecifick Hardnefs and Weight of 


the Glafs be fenfibly increafed by fo minute a Quan- 
tity: If you add a great deal of the Ore, the Colour. 


will be totally obfcured by the Copper. The fame — 
will, in this Cafe, take Place in Tin, Silver, “Gold, — 
and: Antimony. ‘Thirdly, there are ether Bodies D 
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not metallick, which not only give Glafles the deep- 

eft Colours; but alío reduce the deftroyed Colours 

which had been firft produced by Metals. | Such are 
the Capita Mortua of Cobalt and Bifmuth, feveral 
Bodies merely terreftrial, inflammable, fuliginous, 
(2c. From thefe Matters of Pact it is plain, thac 
thefe Vitrifications ought. to be performed with the 
utmoft Care and Circumfpc&tion, and much more 
‘neatly than all the other chemical Operations; fince 
they may be difturbed by fo many very {mall ani 
hardly perceptible Caufes. 

2. l thall, -in favour of thofe who love to ) make 
Experiments about Vitrifications, there fhew in a few 
Words how they can be performed conveniently | 
with the leaft Apparatus and Expence: For which 
Purpofe, I fhall, to the beft of my Power, here col- 
lect and mention what Authors have told us on this 
Matter, and what | myfelf am fure of from my own 
Experience.’ The Authors who have given us the 
Things chiefly appertaining to our prelent Purpofe, 
are Antonius Neri, an ltalian Prieft, on whofe Works 
Dr. Merret has given us a Commentary, and tran- 
flated them from the Italian into Englifh, and then 
into Latin. Kunkel has added Notes to both, more 
valuable than the two foregoing, as he has confirmed 
what was true, mended the Bitdre: and, what is 
much more, unfolded immenfe puncéultes by them - 
left unravelled, the whole written in the German 
Language *. 

The Furnace that is neceffary ds thefe Ey pat 
. ments, is reprefented in Jad. VI. Fig. T, If, and III, 

— and deícribed at the End of this fecond Part. I have 
atlaft, by much Experience, fo adapted this Furnace 
to thefe Operations, that a much more violent Fire | 
may be applied to the Veffels, and many of them be 
put at once into it, and the Roaftings and Calcina- 
mis; here requifite very long; may be performed 1 in 


* But will (oon be publi (hedin Eng!;fP, being already tranflated 
by the in; genious Dr. Hampe, | 


. the 


as that it may be. ealily conftructed by. any attensiv®, 
Reader: And for the clearer Underftanding: of «his. 
Matter, I have -given the, Figure of Jt to be feen, at 
the End of this Qu iari 

For the Matter of it, chufe Stones thata wi ll beds 
the. frropselt Fire. You, will  eafily, ebferye this, if 
you ufe a Stone for the, Support. of -a) Crucible, án. 
which, for Infta ance, a flrong, FuSon of Coppereis 


performed: If this Stone does not adhere to the Bot: 


tom of the Crucible when. it 1s taken out, nor looks 
to be run to Glafs ; except perhaps it has avery thin’ 
vitreous Cruft, nor contracts Chinks,. and preferves. 
its Hardnefs when crown cold; it is very. fit-for the 
intended Ute. You may inftead of Cementufe:a: 


 clayéy * Matter, of which the fame Stones, Or 


Bricks T, and jy docimaftical Furnaces.are made; 
But your Stones muít be Ío fitly. adapted. to-each. 
other, that the thinneft Stratum of, Lute may. e 
fofficient to conglutinate them. 

' Let the xen in which it is to be ciis o 
have a Chimney that gives a rapid Motion. and- 
Draught. to the Smoak ; All. the large, Paflages: 
opening to the Air mutt be fuch as may befhut, ài 


the Furnace be made near this Chimney, in fuch. al | 


Place, as that the Artificer may freely move round it. - 

The outward Figure of the Furnace may, be cylin«- 
drical and arched at "Top. || Let the outward. Diames: 
‘ter be twenty four, or more Inches, according tothe, 
Difference of the Stones; the Height mutt: be forty. 
eight Inches : The T hicknefs of the Wall, where. it. 


is thinneft, muft be four or fix Inches at leat; The: 
inward Cavity is divided into four Chambersy which: Y. 


are formed according to a parabolick, Line.) The. 


lowermoft ferves “(hanes Afh-hole,, and is twelve Ine; 


ches high, and its greateft Diameter at Bottom: fours | 


teen TEN Whence the Defcription of .the Paras: 


Bola is fe elf evident. Let this Arch be open at Top. 


E WindforLoam or Sturbridge dio dm anfiver Purpofe. | 
i Windfor bricks. V P Vx ora ht 


A 
1 


, he, with 


vit ae 


428. M Me Kae of ; 
the fame Lue; thal}. then defcribe this, p RE 
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with an Hole ten Inches wide; fo that there may be 
left in the Back of it, a Margin two Inches broad 
round the Cavity of the Furnace, This Margin 
ferves to fupport prifmatical, quadrangular, Iron- 
Bars, which muft be put upon the round Hole, inftead 
of aGrate. Thefe lron-bars are faftened with a Stra- 
tum of the beft Lute of the fame T'hicknefs of the Bars, 
at the Place where they reft upon thé Margin. This 
Lute muft be neatly fmoothed, that {mall Veffels may 
be fet upon it all round. Leave át the Bafe of .the 
A fh-hole, a fquare open-Door, fix Inches broad, four 


Inches high, with an Iron Door hung on Hinges. 


The other Chamber built upon ‘the foregoing, is a 


- fire- Place to put in the Fuel of the Fire, and of the 


fame Breadth and Height as the foregoing; unlefs 


‘the Stones it is made of are lefs durable in the Fire: 
‘For, in this Cafe; ic muft be a few Inches broader, 
and be covered over with a Cruft as many Inches 
thick, of the beft Lute that will bear the ftrongeft. 


Fire, Let the Top of the Arch be perforated with a 


"round Hole fix Inches in Diameter, round the Cir- 


cuit of it the Arch muft not be thicker than a Fin- 
gers Breadth. Let there be upon the Back of this 
Arch a Pavement four Inches broad, to put the Vef- 


fels upon. Make in the Circumference of this 
"Chamber feven equidiftant Doors, fix of which muft 


be four Inches broad, and as nich high, and. the 


feventh two Inches larger, all of Hem arched at 
"Top. Let the Bafes of them be the Height of 


two Inches diftant from the Margin upon which the 
Iron-Barsare fixt, which Margin [rid be confidered. 


'as'the Pavement of this Chaim ber. Let the Wall 
at the Bafis of each Door, and at the above men- 
‘tioned Interval, be cut out on the Infide to one third 
"Part of its Thicknefs. But, let all the Doors be of 
‘Tron, hung on Hinges, and made in the fame Man- 


ner as Part I. $ 239. N*. 4, coated two Inches 
thick. When fhut, they muft be received into a 


"Groove, cut on the Infide in the Wall, of the fame 


COENA as vd of the coated Door, and but a few 


Lines 


pa lt cna 


Lines broad:. Let there be befides.a {mall Hole at 
the Top of each, Door, that one. may, conveniently 


look into the Furnace... 1 W do aoa 
The third Chamber built over this; is perfectly 


like the two foregoing, except that the Arch is afew — 


Inches lower, and there is a quadrangular Hole com- 
municating from this Arch into the fourth Chamber, 


not in the Middle but towards one Side, and eut equi- 


lateral, being four Inches {quare. | Won 
The fourth and laft Chamber is arched, equal in 
Breadth to the foregoing, and only eight Inches high. 


On the Side oppofite to the Hole which from the 


L] 


other Chamber communicates into this, at the Height 
of two Inches above the Pavements, let, there be a 


cylindrical Funnel, made of an Iron-plate, and four 


Inches in Diameter, which leads the Smoak, and the 
Flame into the Chimney of. the Room, Let a Paí- 
fage into this Chamber be open, through a Door fix 
Inches wide, and as much high, juít above the 
Pavement of the Chamber, opened in the. Middle | 


of the Circumference, between the. quadrangular . 


. Hole and the Funnel. , To which Aperture let. an 


lron-door be hungs that the Veflels may be conveni- 
ently introduced, ‘and taken out. Tpoees 
Ufe this Furnace in the following Manner... Make 


à Fire in the fecond Chamber: And ufe for your 
Fuel Charcoal er Wood very dry,, eipecially Beech; © 


which muft be put in through the largeft Door of © 


bis Chamber. . As tothe Choice of the Fuel for the 


anaking of a ftrong. Fire. in general, obferve what 


follows. If you have a Mind to urge, with. the 


4 


dirongeft Fire a Body, furrounded cn all. Sides wich 


Fucl, you muff in this Cale chufe the Coals that are 
ofa {mall or middling Size, nor.muft you yput, .be- 


: Body to,bé changed, a Support higher than three 


Finger’s, Breadth, af. the |Veffel, is very Jarges 


warn} 


nur lower than one. Finger’s Breadth, if it 1s very | 


5 


fall... But, if the; VeBels are, putat the Side, of - 


tween the Grate and. the, Veflel which contains the. 


Li 


above the, Fus!, as.is moft commonly done in, this — 


, à 


te 


Furnace; - 


me 


ME 
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‘Furhace, that they may be expofed to a flrong Heat, 
and to a very quick Flame, you are to chute larger 
Pieces of Wood and Charcoal. Now, if you open 
in the Wall of the Room, a Hole fomewhat iarger 
or at leaft equal tothat which is at the Bottom ot the 
Afh-hole, and make a Pipe or Trunk of Iron-Ilates 
leading from the former into the latter, and on the 
other Hand fhutting the Room very clofe aii round, 
that the Air may not rufh in too freely ; then, the 
Blaft of Air that paffes through this Trunk, is the 
ftronger, as the Chimney of the Room grows the 


. warmer: Whence the greateft Degree of Fire pro- 


duced by a Draughtot Air, is at lait obtained. But 
the Fire will be of the utmott Strength at the fmall 
Doors of the fecond Chamber, ío that a few Ounces 


"ef Copper being flung without any Addition into a 


‘Crucible that is red-hot there, will melt in a Mi- 
nute, being agirated by a Fire greater than is neceí- 

fary for the pouring of Copper i into a Mould, to re- 
prefent any certain Figure. The Veffels afe put in 


. through the {mall Doors, and are put upon the Mar- 


gin, w rhereon the Iron-Bars which form the Grate, are 
placed. You may place as many Vefieis round the 
Circumference of the Chamber as there ate Doors in 


it. ‘The Veffels which are put in, before the Fur- 


nace is perfectly warm, may be put upon a low 
"Support, made of a Stone one Inch thick, and not 
ealy to be vitrified. You may fce and try the Mat- 
ter in the Veffels, through the {mall Hole made in 
each of the Doors that are hung on Hinges. In the 
‘third Chamber, you may, on Account of its Pave- 
“ment’s beiog much broader, put a double Row of 


— Veffels diérein, that is, twelve in Number, or more, 


‘if they are of a middling Size. The Fire is milder 
in this Chamber than in the foregoing, vz. a mid- 
‘dling melting Fire... Finally, the Fire is much more 
'gentle in the fourth and uppermoft Chamber, and is 
‘of very great Ufe for Calcinations and Roafüngs, to 
‘be made in a middling Fire: But then, indeed, the 
Sells do but grow red: hot there. . If you have a 


Mind 


"T 
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Mind to put yoüt Veffels in the Furnace already hot; — 
they muft be previoufly made very warm ; theng — 
they are able to bear the Fleat in the fourth Cham- 
ber, out of which they may at Jaft be put into the 
Third or Second, when they are already red-hot. 

* You muft, before this Furnace is conftrudted, — 
make an Apparatus for feveral Operations : And thus 
you will perform a great many Experiments, « with 
very little Trouble and Lofs of Time: So that I ^ 
can affure my Readers, that none have been more E 
agrceable to me than thofe I have made in this Fur-. 

. pace, though they àre extreamly tirefome by. any 
other .Method, on Account of the ftrongeft. Fire 
which muft be continued fo very long. Ido not . 
indeed exaggerate, in faying that all the Operations 
are twite as eafy, when you know how to makea | 
right Ufe of this Furnace. | * Mp ER 

Por want of it, 1 formerly ufed with fome Succefs 
the Athanor defcribed (Part I. Plat. IV. Fig. 1.) by. 
applying to the Afh-hole of ic a Wind- pipe, like that 
applied to the foregoing: 1 put the Veffels that 
were fet upon low Supports, into the Chamber next 
to the Tower: I took quite away. the Iron-Lamina 
which intercepted the Paflage of the Fire: | ftopt 
the fore part of the Chamber, with a Wall made of 

 Cenient ahd Brick, in which I left two fmall. Doors; 
to introduce and take out the Veffels, which Doors ; 
might be fhut with Stopples. I placed the Veffels to 
which the ftrongeft Fire was to be applied, next ta 
the Hole which conveyed the Fire from the Fire-place — 
that wüs in the Tower, into this Chamber s And | 

"thofe which required a more gentle Fire, I placed 
in the Midale, and over-againit the foregoing; But, : 


4 


-as the Stones were not of the beft Kind, and the Fire, 

. continued for two Days together, was moft violent, . 
the Furnace was almoít deftroyed, and the Supports — 
of the Veffels almoft immerfed in the vitrified Stones; — 
though no Glafs had run out of the Vefiels : Which — 
“mutt be prevented with: allimaginable Gare s for, iit. 

e j A 


* 
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happens fo a Number of Times, your Furnace will 
. be totally deftroyed. - | | 
. "They ufe for their Veffels in Part common Cruci- 
bles, and -melting Difhes; which are: put into the 
Furnace either open, or covered. with iles. . But, if 
you have a Mind often to try and ftir up the Matter 
within them, and are at the fame Time to avoid the © 
falling of Afhes, which fly about, into the Veffels, 
-you muft makean Hole in the upper Part of the Vet- 
felon one Side, and then cover it with a Tile to be 
Jaftened with Lute. ^ You may alfo. make on Pur- 
pofe fmall cylindrical Vefiels *, fhut clofe at Top, 
having a like Aperture. If they are put into the 
Furnace, their Opening mulft-look towards the Door. 
If you ufe triangular Vefiels, the Angle muft look 
towards the Centie, and the oppolite Side towards 
the Door: For, if you neglect this, the Veffels will 
eafily fplit, as they are put in. ^ Therefore, we will 
omit all the Methods of making figured -Glaffes; 
only the Compofitions of them. | ts 
:— Mehavealready givena general Definition of Glaffes 
(Part Y. § 8. Shol. 451—2.) ^ They are in part the 
ample ones, which may again be fubdivided, 1. Into 
merely "zerrelrial, to which Clals all the vitrefcent 
- Stones do belong, and it is all one whether they are 
«rude or already melted: For, the crude vitrefcent 
"Stones have all the Characterifticks of "Glafs. 2. In- 
"to metallick, that is, the Metals and. Semi- metals ; 
all of which, except Gold, Silver,. Mercury, and 
Arfenick, turn to Calvs properly fo called, by Means 
‘of a gentle Roafting, and into Glafs at laft, by 
applying a ftronger Fire to them. They are alfo in 
part compounded ones. Now they are compoted ei- 
ther of ‘the fimple Ones juft mentioned, or alkaline 
- end neutral fixt Salts are added to them, of which 
we ate going to treat in a more fpecial Manner. 


o Of Sturbridge Clay; 
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PROC ES S LXXX 


The making of common Glafs. and the Extratiion of : 
Salts out of Afbes, for the preparing of it. 


MiP OR: M dad YU.» 


I. LKALINE fixt Salts produced out of 
burnt Vegetables, melted together with vie 
trefcent Earths, turns to what is called common Glafs. _ 
The alkaline Salt, with its Marix Earth, that is, 
Salt-afhes remaining after the burning certain Vegeta- 
bles, being melted in a ftrong Fire, turn to Glas, 
with which you may likewife melt a Quantity | 
of Sand, or of pulverized Flints, which may be 
in greater Proportion, as the Afhes were more Salt. | 
‘This Glafs is the hardeft of all, more refractory in 
the Fire than the other common Glafies, perfectly 
refifting the Air and Water, and all liquid Menjtrug 
that are known: On which Account it is not to be 
efteemed lefs than the fineft cryftaline Glafs, becaufe 
of its vaft Ufefulnefs. Its Colour is commonly of a 
dark green Dye, fometimes quite opaque and black. 
The Reafon of this incomparable Durablenefs con- 
fits in the perfe& Mixture of the Salt and the Earth, » 
'as likewife in the great Quantity of. the latter, where- 
by it furpafies the former. much more than in any. 
other Glafs. ^ Salt, for Inftance, is moft equally and. 
aminutely divided through the Afhes; whence its. 
 diffolving Virtue is fo much increafed, that this little 
Quantity of Salt is able to bring fo great a Quantity 
.of a very refractory Earth, to a State of Fufion, 
The Afhes being deprived of all Salt, by repeated 
Roaftings and Edulcorations, and rendered fo pure. 
as to be ufed for the making of Coppels, if you mix. 
them again with their proper Salt, and put them in: 
the ftrongeft Fire fit for melting Glafs, it will never 
| bà 
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be poffible to bring them to fuch a Degree of Fu- 
fion, as that tractable Glafs to be figured by blowing, 
may be made out of them; though this Salt lying 
ftill hidden in its own Earth of the fame Kind, was 
able to diffolve not only the faid Earth, but alfo 


. one third Part, and even more, of the Sand which 


had been added over and above. 
2. To make clear common Glafs more tranfparent, . 
you muft extract the Salt outof the faline A thes of any 
Sorts of Vegetables. But you mult chufe Vegerables 
that have been gathered in their perfe& Growth, not 
expofed long to the Injuries of the Air, nor very 
old neither: For, the Rains and the Air itfelf at laft 
wath off and confume that, out of which fixt alkaline 
Salt is afterwards to be produced by Fire. Norcan 
you even produce out of all Vegetables, a Quantity 
of fixt Alkali that will repay your Charges and - 
Troubles: You muft confult the Experiments of Che- 
mifts upon this Matter. All thefe Salts are perfectly. 
the fame, after they have been duly purified, as is 
obferved by Kunkel: For this Reafon, it is altogether: 
needleís, to prepare, for the compofing of Glafi-s, 
fo many Salts, fo difficult to be got, and on this Ac- 
count fo very dear: Since a fingle Kind of Salt ex- 


tracted out of the vileft Vegetable, is as good and 


fufficient for your Purpofe, as all the others toge- 
ther *. The extraction of Salt out of the Afhes, » 
and the Purifying of itis performed, 1. By Solution 
in about three Times as much warm Water, with 
which the Afhes muft boil for a while, and be ftirred 
now and then with a wooden Stick. 2. By ftraining 
through a filtrating Paper, or through a Linnen-bag: 
Which muft be repeated by pouring back the Water 
over and over again, till the Lye paffes through quite 
clear, 3. By Evaporation, which is performed in an 
Tron-pot well cleaned of all Ruft. During the Eva- 
poration, you are to avoid that any Athes fhould 


* The Sea weeds, efpecially that Sort called Kai or Glafs- 
Wort, abounds moft with this Sort o^ Salt, 


E sm F f 2 fall 
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fail into ít, and you muft make under it a Fire dub n 
makes it boil gently : But you muft firft have a ft ~ 2 
ficient Quantity of Lye ready, that you may be able jd 
. to fill the Pot eight or fix Times atleaft.. Nor muft — 
you pour more at once than is neceffary that the Pot — 
may be half-full, left the Salt fhould form a Cruft in — 
the upper Part of the’ Pot, that would be difficult v. 
fo feparate. As much Water as is diffipated by Eva- 1 
poration, fo much frefh Lye muft be now and then — 
poured into the Pot. When the fmall Clots of Salt H 
"begin to thicken, and to appear in the Lye, and à © 
"£mall faline Cruft covers the Surface of it, diminifh — 
the Fire, and with a Wooden-fcraper, or an lron- ~ 
ladle, ftir it circularly, till there remains a dry pul-— 
verulent Salt. When you feethis, you may bake it 
quite dry, without any further flirring. Tf you neg- 2 
le& this ftirring, and the Diminution of the Fire; a) 
very hard Croft of Salt will apply itfelf to the Pot, 
‘which cannot be feparated but with a Mallet and 
a Chizzle and not without a Mixture of feveral Par- — 
‘ticles of Iron, by which violent Percuffion, the Pot 
which is of melted Iron, and brittle, is frequently 
fplit. Mix two Parts of this Salt, which will be” 
brown, or fomewhat yellow, with three Parts of pul- ; 
verized Flints, or of Sand; melt them together in a 
great Fire, in which the Mixture being left for fe- i 
veral Hours, will turn to a Glafs finer than the fore- ^ 
coing, but: lefs durable; becaufe it conta du 
more Salt, and the Mixture is not fo perfect. . But. 
we cannot determine a conftant Proportion of the. 
Flints or Sand, and the Salt, becaufe of the Variety 
of the Stones. For fome Flints are more fufible than. 
fome others: It is.the fame with the different Kinds 
‘of Sand; which muft be evinced by Experiments. 
Salt produced in an Earthen-pan, put immediately. 
into the uppermoft/Chamber of the Furnace, or in. 
its Pavement, and calcined with only a gentle Fire, 
left it fhould melt, and freed of a great Quantity oi 
Fat which it {till contains, will become perfectly, 
white: Or, if you have ufed too ftrong and long-lai = 
bist ^ | 7 5 | ing 
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jog a Fire, it will affume a light bluifh and greenifh » 
Dye, with which you will afterwards make a Giafs 
more beautiful, more tranfparent, and more free 
from all Colours than the foregoing. But a ftrong 
- Fire continued long, very much promotes this Beauty 
and Duration. A more perfect Mixture is obtained, 
- and the fuperfluous Salt diflipated by the fame; be- 
caufe the fixt Alkali vanifhes.in form of a white 
Smoak : But, it is impoffible to diffipate it intirely : 
For, part of it is moft intimately joined by.the Flints, 
Thence now it is plain, why Glafles of different De- 
grees of Beauty and Durableneís, ate produced out of 
one and the fame Mixture, it proceeding from the 
different Degrees of the Strength and Duration of 
the Fire. For Glaffes taken fuddenly out of the 
Fire, grow obfcure of themfelves in the Air, and 
fometimes fall afunder into Powder, though the Juft 
Proportion of the Stones and Salt has otherwife 
been obferved: Which will alfo happen the fooner; 
if there is more Salt in the Mixture than is ‘requifite. 


PROCESS LXXXL 


The Preparation of the Salts, for making of eryftalliine 
io oR d Gla/s. 


APPARATUS. 
F you are willing to have the fineft cryftalline 

4 Glafies *, you muft purify your Salt feveral 
Times by Solution and Cryftallization. For the 
coarfer Earth is not fufficiently feparated by the firft 
Solution; though you fhould ftrain your Lye through 
the denfeft Filters. Therefore, you muft diffolve 
your Salt (Proc. LX XX.) a fecond Time, and pu- 
-rify the Lye by Filtration; then infpiffate it in the - 
fame Manner in the cleaneft Iron-pot, till the Lye 
be at laft fo thick, as that a thin faline Crutt begins 
E *- Commonly called white flint Glas; 


Mi. o to 
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to appear at Top, and {mall faline Maffes at the 
Border and the Bottom of the Pot: Then let the | 
Lye grow cold, and reft for à few Hours; which 
don, you may take outa great Quantity of the. 
purett Salt, with an Iron- ladle: Continue to infpiflate | 
‘the Refidue of the Lye in the fame Manner, till no 
more Salt can be feparated in this Manner, and the . 
remaining Lye turns to a muddy Liquor, which 
ferves to make the coarfer Kinds of Glafs: When 
the firft Salt is perfectly clean, dry it. If you purify 
~ your Salt thus once more, it will be fit for making - 
^ the fineft Glaffes, Salt éeltdated out of Afhes, and | 
then purified, and calcined, may at once be rendered | 
as pure as it can ever be by any Art, if by expofing it — 
to a pretty moift Air, you let it run to Wa- 
ter and cryftallize the Oleum per Deliquium of it, 
in the Manner aforefaid. But it is not neceffary | 
to beftow fo much Labour for fmall Experi- | 
ments; if you are willing to have the fineft cryi- - 
talline Glaffes, Pot-afhes are to be bought very | 
cheap every where, which have already been ren- 
dered fufficiently acrid, by being burnt in the Fire, | 
and become moft fit for this Purpofe, when they have — 
been purified from the neutral Salt (which is moft ^ 
difficultly diffolved in Water) and from the coarfe | 
Earth wherewith they are full, by a Solution in four - 
Times the Quantity of cold Water, or much better | 
by decanting, and then ftrained, and at laft cryftal- 
ized. There are alfo fome other Salts which enter — 
into the Compofition of Glafles, efpecially Nitre, | 
which, if not pure, muft be purified by Solution, - 
'and by pouring gently upon it a few Drops of Oil of 
d'artar per Deliquium, and finally by Cryftallization. ~ 
dt is the fame of Borax, which is prepared by Vitri- - 
fications by a gentle burning, whereby a fmall Quan» — 
tity of it (welis into a prodigious, moft light, and - 
pungy Mats, of a very white Colour : However, ic 
is proper to avoid the melting of it. If you neglect 
this Preparation, the Mixture to which it is added, 
will boil over the Vefiels though ever fo large. 
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PROCESS. LXXXII : 


. The chufing and preparing of Flints for the making of 


7 


cryftalline Glafs. 
APPARATUS. 


ULVERIZE Sand and foft Flints in an Iron- 
Mortar, not rufty : And if it were ruily, you 


. muft firft grind in it common Sand, which will make 


it perfe&ly clean, This muft always be done, when - 
you have a Mind to make cryftalline Glafs clear from 
all Colour : But, it is not neceffary to do it, when you 
are willing afterwards to tin&ure your Glafles with 


Tron. For the making of the hardeft Glafies, chufe 
‘the hardeft Flints, fuch as are the black Flints that 


= 


ferve for Gun-flints, and fome very hard Quartzs 
that will refift any File. All thofe which either are 
white, or grow fuch when calcined in the Fire, are 
of this Kind, They muft firft be cleanfed of the | 
chalky Cruft commonly adhering to them, then cal- 
cined ina ftrong Fire, and thrown as yet red-hot 
into cold Water.  Thusthey will be foftened, and be- 


‘come the whiter, as they were blacker before. Wath 


off the Afhes that may happen to adhere to them, 
and at laft pulverize them in a Mortar, that they 
may pafs through a very fine Sieve. When this 


- Powder is moft fubtile, if you have not a Mind. to 


tinge the Glafs to be made of it with the Crocus’s 
of Iron, pour upon it weak Agua Fortis, or its 
Phlegm. Stir it firft feveral Times, and let it reft 


for one Night, then decant it, and again wath it fe- 
vera] Times with pure warm Water: You will thus 


have Sand perfectiy fubtile, as good to make the 
hardeft cryftalline Glafles, as if you ufed Rock- 


— eryftal itíelf, according to the Obfervations of 


Kunkel. 
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PROCESS LXxXuL, 
The Compofition of eryflalline Glafsa 5.1 0 3 
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E have already obferved, that it was impof- . 
WV V. lible to affign a conftant Proportion in the- - 
compofing of Glaffes, on Account of the different - 
Degrees of Fufiblenefs in the Flints ; therefore, we 
fhall here infert a few Preferiptions, by way only of © 
. Specimen. : pa segue 
Take of prepared Flints pp. VIII. of the pureft 
alkaline fixt Salt pp. V. | atc PE e 
Otherwife: Take of prepared Flints pp. HL of) 
| the pureft alkaline Salt, and of burnt Borace p. I. . 
eacn, à oA uth SA NGT De PR 
Otherwife: Take of prepared Flints pp. III. of. 
the pureft Nitre pp. 1I. of the pureft alkaline Sale, - 
_and of burnt Borax p. 1 each. Of white cryftallidé , 
Arfenick p... | oe OR ERR 
- If you add Arfenick, it muft firft be intimately mixt | 
with. the, Salts, efpecially Nitre, and this Mixture — 
| be joined with the Flints. The Effe& of Arfenick . 
here, is; that. the Salts diffolve the Flints with greater — 
Efficacy: And it does not entirely evaporate, as has ' 
^. been already obferved, but being in great Part fixt. 
«^ by the Glafs it uftains the moft violent Fire, Whe- ' 
ther it alfo takes away the greenifh and bluifh Co- — 
lour of. Glaffes, if fuch a one is produced by the Im-. | 
purity of the Flints or Salts proceeding from a Mix- — 
ture of. metallick Particles, and in what Manner it. | 
does it, if this be the Cafe, muft be evinced by a fur-.'- 
- ther Enquiry... T Cw bo: fu a 
— If you have a Mind to melt thefe Mixtures, chufe. : 
avery clean Veffel, fhut.clofe at Top, that no Fil- — 
. thinefs may fall into it, having a fmall Hole on the’ .' 
Side, that the Mais within may be examined. But, . 
before the Matter is put into the Veffel, this muft. 
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Litharge. This is done by putting Powder of Li- 


* tharge into the {mall Veffel (till moift before the bak- 


ing of it, fhaking it in the Veffel and expofing it to 
a moderate Fire, after having thrown out what is fu- 


. perfluous: Which may be done in the third Chamber 


of the Furnace. Thus you will prefetve your Glafs from 


. being tainted by fmall Stones and Duft loofely ad- 


hering to.thefe Veffels, which are then faftened by 
the Litharge. Every Thing being thus prepared, 
fill two Thirds of the Veffel with one Compofition, 
and before you expofe it to the ftrongeft Fire, roaft 
it for an Hour in the fourth Chamber, then put it 


into the Third or Second, that it may melt thorough- 
ly, there it muft fuftain a long Fire, till it is fuffici- ’ 


. ently fine, and free from Bubbles: Which requires 


the Space of feveral Hours. To try this, touch 


_ the Surface of the melted Glafs with a new Tobacco- 


"[ria not to move your Glafs: For as often as you 


pipe, to which a {mall Portion of Glafs will adhere 


when you take it out... Take Care, in making this 


do this, it contracts new Bubbles; which cannot 


- eafily go away in fo tenacious a Mafs. If thefe 


Glafles are‘left long enough in the ftrongett Fire, 


they are harder and. more tranfparent than any. If 


you will have large Bits of it, it muft be moft lowly 


> cooled in the fourth Chamber, and the Veftl be 


_-broken, or be ground away upon a grinding Stone, 


- Anthe Place where it is contiguous to the Glafs, 


PRO C58 5. LXXXIV, 


* : Zo tinge Glaffes by Metals, ana other Bodies, 


APPARATUS. 


a E have already given Specimens about thefe 


| Glaffes (Proc. LX XIX.) where we laid down 
the general Obfervations to be made on this Matter : 
We muft now treat of them in a more fpecial Man- 
ner.” The Preparation of the Cz/x of Metals Mon 
mm a à wit 
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fart be baked, and glazed with a vitreous Croft of 
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ftrua, according to the Variety of the Metals. _ 


The Calcination of Iron and Copper is performed 


‘almoft by the fame Things, the principal of which 


* 


with Glaffes are tinged, require a Variety of Men- — 


are: 1. Fire alone, which deftroys the Metals called. 


imperfect, and even Iron itfelf very eafily without 


melting, and Copper more eafily ftill: This is done ! 


in afhort Time, if you reduce thofe Metals to thin 
Plates, or to Filings, and put them in a Veffel co- 
.vered with a Tile, into the third Chamber, where 


they are left, till they become perfectly triturable, 


When triturated, let them be calcined once or twice 


over for half a Day or more, that all the fmall. 


Maffes which poffibly have preferved their metallick 
State, may be burnt. Let the Fire never be fo ftrong, 


as that the Calx may have any Difpofition to a State 


of Fufion. 2. Let the pulverized Sulphur mixt with . | 


Tron-filings, be expofed for a few Hours toa ftrong 


Fire, in a covered Crucible, in the third Chamber. 


— Let the Filings be corroded, that they may become 


triturable, and the triturated Ca/x be roafted for one 
or two Days in the fourth Chamber. lt will thus 


turn to Colcotbar of a dark red Colour, fit to tinge’ 


Glaffes. © This Action of Sulphur is ftill quicker upon. 


Copper than upon Iron: For pretty thick ‘Plates of 
the former ftratified with pulverized Sulphur in a 
. clofe Crucible, being expofed to a middling Fire in 


the third Chamber, are penetrated in a few Hours, - 


and rendered brittle, much thicker, and of a dark 


Colour; and when pulverized afterwards, put into 


the fourth Chamber in an open Veffel, they are 
roafted for a few Hours, that the remaining Sulphur 
may be diffipated. - Thus you will have Cg/x of Cop- 
per prepared with Sulphur, 3. Oil of Vitriol diluted 
with Water, quickly diffolves Iron, and turns to Vi- 
triol together with it: A fmall Quantity of Copper is 


more difficultly.diffolved by it (See Proc, LXXMD. — 


"The Cryftals of Vitriol made by Evaporation, being 
dried over a warm Oven, fall into Powder, which 
inuft. again be roafted in the fourth Chamber, edul« 


i 4, | z^ corated © 


? 
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&orated with warm Water, dried, and kept fuch for 
Ufe. 4.1f you fprinkle Filings of Iron or of Cop- 


per, feveral Times, with diftilled Vinegar, and dry 


them again over a warm Oven; they are both cor- 
roded, and the former turns to a triturable dark 
afh-coloured Powder, and the latter into a creen 
Ruft. 

Brafs is calcined by Fire alone, but being much 
more conítant when made red-hot, than pure Copper 
(Proc. LXVI), you muft calcine thin Plates of it 
in a ftrong Fire, in the third Chamber ; taking Care, 


mean while, that they do not melt: Becaufe it, on 


the contrary, melts much more quickly than pure 

Copper. This Ca/x muft be roafted again feveral 

Times, in a milder but long-lafting Fire. 
Lead is calcined, 1. without Addition, if you 


. melt it in a large Iron-ladle: It prefently contra&ts . 


a fmall Skin at the Surface, which muft be taken off 
and thrown away with an Iron-fcraper:, For Copper, 
if there isany in the Lead, likewife contains in it the 
Filthinefs which adheres to Lead: Another fuch 
Pelliclewill foon be produced : Which muft be taken 
off, and kept: Continue thus to colle& the Pellicles 
produced in this Manner, till you have gathered a 
fufficient Quantity : Let them be extended wide in 
the fourth Chamber, and roafted in a gentle Fire, 
ftirring them now and then with a fmall Hook, till 
they become perfectly triturable. 2. Lead is, by 
the Vapour of Vinegar, corroded to a white Ca/x, 
which being pulverized under the Name of Cerufe, is 
fold very cheap in all Perfumers-fhops, but proves 
feldom genuine, and is often mixt with Chalk, Par- 
get, and other Things: Whence the Glafs-makers 
who ufe fuch Cerufe to make Glafs of Lead, lofe both 


their Labour and Materials. If you are willing to 
| prepare the beit Cerufe of this Kind with Vinegar, 


diftil Vinegar of Wine, out of a Cucurbite through 


-an Alimbeck full of thin Plates of Lead, and fo dif- 


pofed, thatthe fmall Drops which apply themfelves - 
to them, may neither fall into the Cucurbite, nor 
| | run 
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. run down again, but be all colle&ed in the Channel — | 
- of the Alimbeck, and thence run down through its 


ET 
Adr. m 


Neck into the Recipient applied to it. Let the Die 3 


tillation be performed in a gentle Fire for afew Days: 
The Vinegar faturated with Lead and dulcified, will 
be collected in the Recipient. _ Being infpiffated ac- 
cording to Art it forms a Heap of Cryftals called 
Saccharum | Saturni, Sugar of Lead: Thefe being ~ 
- calcined in a gentle Fire, fall into a white Powder, 
which is very ufeful for Glaffes. Ca/x of Lead made 


red in an open reverberatory Fire, and called red-Leady 


. er the Litharge commonly fold, may be fubfticuted - 
. forthe foregoing. But, asthe latter in particular, 
' commonly leaves the Regulus of Lead at the Bottom 
of the Veffel; it muft be melted, before it is added’ 
to the Mixture for the making of Glafs, and then. 
. ^ poured into the melting Cone, and the precipitated 
—— "Regulus of Lead mutt be feparated, or the Mixture 
- prepared for Glafs be poured into Water, if it hag — 
Been only a Quarter of an Hour in Fufion; and the 
Lead be thus feparated from the pulverized Glafs, 
Therefore, it is alfo proper, to mix with thofe Glafles — 
to. which Litharge or any other Calx of Lead is) — 
added, a Portion of Nitre, which deftroys the Lead, 
- and vitrifies it foon.. For Litharge confifts of very - 


fubtil Scales, and. of {mall Maffes of Lead outwardly — | 


vitrified. d. | dais tj 
Tin is ftill more eafily calcined than Lead by the: 
firft Method, and with a ftronger Fire; otherwiley 
it is fooner prepared by the following Method in pare 
ticular. When your Tin has been melted in a Cru- 
cible bya gentle Fire, add to it half as much Lead: 
This done, increafe the Fire by degrees. So foon as it 
begins to grow red, the Tin is rejected out of the Mix- 
ture, in form of a Calx of different Colours. Conti-; 
nue the fame Degree of Fire, till this Calx fmoaks no 
longer, but fparkles: Then take it away with an Iron-, 
Ladle. The like will be produced again feveral 
Times. When it is collected, burn'it quite in the — 
| fourth. 


"c j - 
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Fourth Chamber of the Furnace: But, it will not be 


altogether free from Lead. 


* “The Caix’s of Gold and Silver are prepared by Solu- 
tion in their proper. acid. Menfirua; from which they 
‘ate feparated by extraction of the Spirits, or by pre- 
cipitation with other Metals or Salts, Mean while, 
be aware of fulminating Gold. Calyx of Gold pre- 
‘cipitated out of 7/72 Regis by Tin, is called Cale 
Cafii. Mercury itfelf being corroded by Aqua Fortis 
and Oil of Vitriol, is rendered more fixt, and when 
Anfpiffated, it is fometimes added by Artificers, to 
Compofitions of Calxs for tinging of Glaffes. Semi- 
metals are calcined by themfelves, which 1s eafily 
‘done chiefly. with Regulus of Antimony, or diffolved 
by Acids, and precipitated feveral Ways: Nay, when 


X prepared with Nitre by Detonation, they may enter © 
. ‘into the Compofition of Glaffes. 


— Having prepared thefe Calxs, you will be able to 
‘tinge Glafles in a Multitude of Manners; efpecially 
if they are at the fame Time accompanied with fomey 
‘other Bodies. | | AP 
—. Obferve in general, 1. You mof put your Mix- 
ture either in a new Veffel, or at leaft in a Veffel in 
which Glafs has been in the fame Manner coloured, 
worked, melted, and taken out. 2. The thicker 


Bits of Glafs require lefs of thé tingent Calxs, and the 


‘thinner Ones require more. 3. Ufe a Fire of fucha 
Strength, asthata warm Tobacco-pipe being intro- 
duced into it, there may indeed adhere to it a pretty 
thick Craft, but not a large Knob of Glafs: Nor 
muft the Mixture be put at once into the Veffels ; 
‘but when part of it is theroughly melted, the reft, 
may be put gradually into the Veffel. with a fmall 
Tron-Ladle; For fome Mixtures are very apt to foam: 


-. Of which we fball foon give Examples. 


1. The green Colour is made of two Ounces of the 


“Mixture for cryftalline Glafs, to which you are to 


‘mix about ten Grains of any Copper whatfoever, or 


_ of Brafs: If you add to the Calx of Copper a few 


Grains of Crocus of. Iron, you will -have the fineft 


Glafs | 
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Glafs of a yellowifh green-Colour. Thence, you will. 


be able, by changing the Proportion of thefe two — 
Calxs, to vary this Colour in an infinite Number of — 
Manners. | Dor 


2. Glaffes are tinged with blue by Smalt, by Zafire, 
or by Cobalt itfelf, previoufly roafted, by mixing 


. three or four Grains of it, with two Ounces of Glafs, - 


3. Your Glafs is brown or black, if you mix with 
ita great Quantity of Cobalt or of Zafire, for In- 
ftance, one Drachm. The Croci of Iron, and all its 


Ores, have the fame Effe&t, if you melt them toge- 
- ther in a good Quantity with Glaffes. Neverthelefs, 


there is a Variety in this brown Colour: Efpecially, 
if they are finely divided : For, then, the blue Colour 
of the Smalt, and the rufty Colour of the Iron, may 
again be diftinguifhed. | | 
4. You give Glaffes a golden Colour, by adding to 
the Dofe of the above-mentioned Mixture, twelve 
Grains of roafted Manganefe, a Drachm anda half of 


Tartar, and fix Grains of Charcoal-duft, or of Soot. 


5. White, milk-coloured, opaque Glafles are pre- 
pared with Tin, by adding to your Mixture for Glafs 


one fifth Part of Calx of Tin, to which the fame . 
Quantity of Calx of Lead muft be added for a more - 
eafy Fufion, with one Grain of roafted Manganefe, — 


6. If you melt with Flints alone, the double or 


treble Quantity of Calx of Lead, you will make a. | 


moft beautiful Glafs, of a yellow Colour with a flight 


- greenifh Caft, more.fufible than the foregoing, that 
- will foon reject its Bubbles, and cafts up all the {mall 
Stones: You may alfo add Calx of Lead to the fore- - 


going Mixtures. . Such Glafs will have the foregoing — f 


Colours in a very elegant Manner. Calx of Tin 
added jn an equal, or a double Quantity, ‘renders 


them of a milk Colour, and they may be moft finely 


tinged, if you add moreover Calx’s of other Merals. 


Such opaque and moft fufible Glaffcs, made of Calx 


of Lead, of the Mixture for cryftalline Glaffes, and 
of Calx of Tin moft finely mixt together, and tinged 


together by Calz's of other Metals, are called Encaufte 


(Enamells.) 


& 


E^ Les 
J y AssAYING Meats. | 447 
. KEnamells) Amaufa, or Smalts. You may read fe- 
-— veral Things concerning thefe Matters, in the above- 
mentioned Authors. 


“PROCESS LXXxv. 


Of bydroftatical and flatical Examinations of Metals and 
Minerals, | 


ZIP P eiu s 
| | ges as well as the foregoing Proceffes, con- 


cerning Glaffes, ftrictly fpeaking, do not, in- 
| deed, belong to the Art of Affaying. This Exami- 
nation is performed by feveral Apparatus’s, which 

- you will find defcribed in the hydroftatical Writers, 
"among which you may chufe that, which, from Uf 

_ and Comparifon, you will judge to be moft conveni- 
ent". Make the following Obfervations in general. _ 

1. Have at hand Water diftilled in a Glafs-vefrel 
On a gentle Fire, that may fuftain a Solution of Silver 
or of Lead, without being turbid: For, fountain, 
— river, and rain- Waters, are too different. | 
— 2. Let the warmth of the Water and of the Body 
. to be weighed, be fixt: For, it may occafion a very 
great Difference: Which appears prefently, if you 
weigh in the (ame Water made warm, the fame Body 
that has been already weighed. For, it will appear 
—— fpecifically heavier: Therefore, you mutt be provided 
_ with a Thermometer. But, you muft chufe a,Degree 
— not exceeding much the greateft Summer-heat, for 
_ Inftance 9o, according to .Fabrenbeit’s Thermometer, 
_ You muit warm to the fame Degree not only the 
_ Water, but alfo the Body to be weighed; which 

may be very well done in a Balneo Marie. 


5 


* 


* Particularly the Medicina Hyd, oftatica ; or Hydroftaticks ape ^ 

— plied to the Materia Medica, to which is fubjoined a previous hy- 

‘droflatical Way of eflimating Ores, by the Honourable Role: 
Byki, Efq; F. R. 8. Lond. 1690. in $vo, 
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3. You taut firft weigh the Bodies in thé Ain a | 


a 
the moft exact Manner. "- — AS NEM 
4. Porous, finking Bodies; which abforbe Water; 
muft previoufly be moiftened in a fhallow Veffel; fufl 
of very clean Water, to expel, as mtüch as poffible; © 
the Air out of the Interftices, For, it renders Bodies — 
fpecifically lighter; but; the Water that fills the In- 
terftices of the Body to be weighed, is indifferent — 
with regard to the Water that furrounds the Body. |. 
But, when Bodies are moiftened, they muft not be — 
immerfed in the fame Manner, but they muftbe con- _ 
tiguous at Tóp to the Air. For, by that Means, the 
Air inherent in the Interftices of this Body, will te- 
tire quicker, and more compleatly. Su x. 
5, Andas fome Bodies doin a Manner reje& Water; — 
and fmall aerian Bubbles, that render Bodies lighter; 
- are produced at the Surface of almoft all fi olid Bodies; 
while they are immerfed in Water, efpecially warm 
Water; they muft be moiftened as foon as poffibly 
ou can, | AE 
6. Therefore, you muft as much as poffible, givé . 
the Bodies to be weighed a fmooth and neat ‘Qutfide: | 
For Inftance, Metals reduced to a globular-Form; — 
may very eafily be weighed by this Method, E 
- 4, Bodies full of Hollows, and concealing Ait 
within themfelves, muft be reduced to a Powder, - 
which muft be foaked in Water for a good while; . r 
and now and then ftirred before it is weighed. " T" 
8. Salts muft be weighed either in Alcohol (and . 
they muft all of them have theabove-mentionéd De- 
eree of Heat) or, if they are diffolved in Alcohol ;. 
er, if you have none at Hand, you muft makea . 
Brine thoroughly faturated with the iaid Salts, with — 
an‘undetermined Degree of Warmth, and compare  . 
the fpecifick Weight of it, by Meansof a folid Body, 
_ for Inflance of Glafs, immerfed in it, and‘afterwards _ 
- immerfed in Water; Which Weight muft be com- — 
pared with that of the Water. — XP CE. 1 


dud E19 i e > "" t. * 
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- The other Encheirefes depend upon the Quality 
"of the Inftruments employed, and upon your owa 
Practice. | u^ 

- 9. Metals are more exactly weighed ftatically, if 
you weigh firít a certain Mais of the fame Meral 

rendered perfe&ly pure: Which is very well done, 
by drawing it into a (lender cylindrical Wire, and 

by cutting out of it a Cylinder of a certain Length, 

which muft be weighed in a docimaftical Balance. 

‘Thus you may compare all malleable Metals drawn 

to Wire. — You wil! be able to conclude from an 

hydroftatical and a ítatical Examination, the Purity 

chiefly of Gold, as being the heavieft, and of Tin, 

as being the lighteft of all Metals. | 


Ge EXPLA- 


EXPLANATION 


. ^ 

or THE (0. A 

"dde 31 

FI G U R E Si] 
PLATE. rtd 


be. "a 
CUODERUE A Peftle, to flamp the Coppel with. 
|^ It is called in German Munch. 
a. b. Its wooden Handle, which 1s fopened 
into o tbe hollow Brafs Cylinder in the lower Part of it. J 
— c.d.e. f. g. The brafs Part of the Peftle which is 
preljed down into the Ring Fic. M. filled with fes, ta 
make the Cavity and Upper-border of the Coppel (§ 177. 3 
o € isa fpherical Segment very well poli ifoed, ua 

 «orrefponds to the Cavity of the Coppel. 
d. f. Is a projeciing Border, which forms that 4 

the Coppel. | 
c. g. Is the hollow brafs Cinder into which D 
Jandle a. b. ts received. 

Fic. lH. 4 £raf;-Ring, called in nah Pots 
drawn according to the perpendicular Section, represen 
. ing. a aaneaeed Cone, open at Top and at Bottom, whi 
is filled with the "fpes to be preffed dowa with the Pt 
Fic. I. Dhe pricked Lines mark how deep the Peftle 1 
be tbruft, befor e its Border d. f£. reaches the Sides of t L 
Rug. - I 
It is proper to have ready at Hand three or UM fu 
- Rings of different Sizes, with Peftles correr : 
them. The leat of them mujt form a Coppel, of % of & 
Inch, the largeft of them mu ie forma Es fa Ta 65, 
from out ta out, 
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Explanation of the Freurest Ah 6 
Fic. Ill. 4 Coppel cut perpendicularly. : ae ME 25 
a. b. c. Lhe Cavity that contains the Metal... > Pd 
d. Tbe Bottom of it (S1 76:) bo^ Hu 


Fic. IV. 4 Box made of Plate-brafs, and opem at 
op; being 5. of an Inch in Diameter, and tbree Inches * 
high. | MR 
ab. Its Cover; baving at Top a fine clofe Hair- 

Jeve. moore ahy 
c. Through tbe Pores of which the Afbes wherewith bi 
the Box is filled may be fbakea out (S 178.) | 

Fic. V. A wooden-Pettle like that Fic. I. to mate .—. 

a. b. c. T be convex Part which forms the Cavity of tbe 
Tefts. is | 

Fic. VI. An hollow wooden-Ring cut perpendicularly, 
which is filled with a Mafs of Clay, and incompaffed 
‘witha. a. b. b. an iron- Ring, lef it foouid break afunder 
(§ 187---191.) while tbe Matter is beaten into it. — 
Fie. VIL 24 fcortficatory Tett cut perpendicularly, — 
The Diameter of it mujt beabout two Inches. Its Bottom 
a. b. muft be narrower, that it may fooner grow warm |. 
zn the Fire (S 186.) 

€, d. e. [ts Cavity: 

Fie, VIIL 44 large afh-Veffzl, er Coppel, Zgcem- - 
palfed with au irón-Ring h. i. k. L. eta 
. a, b.e. Lhe Cavity of it, like a fpberical Segment, 
furrounded with a Border d. e. f. g. ! | 

h. i. k. 1. da iron- Ring, to retain the Afbes (185.) . p. 

Fic, IX. A Shaver, curved according to the faid — 
Spherical Segment, 1o cat the Afbes preffed clofe, in order 
_ 40 make the Cavity of the afb-Veffl (Fio. VILL.) . 

' a. Its Edge. 5 

b. Its Back. ea] 

c. d. Jwo Handles to bold it ($ 184. Ne 3.) 

Fic. X. 4 Hand rowling about a fmooth wooden- ' 
Ball, therewith to prefs clofe to the Cavity the dry bone- 
- Afbes prinkled upon it, that it may be made very fmsoth 
_ 184. Ne 3. & 4.) d s 


e 


4 E 
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Fic. XI. 4 large afh-Vefiel, rural in an eartbens 
Difb a. b. c. d. ‘ 

e. f. g. Its Border (S 184.) 

h. Jts fpberical Cavity. | 

Fic. XII. A toothed, wooden- Peftle, to ehh bj tbe 
Afbes put into tbe earthen Difb (§ 184. N° 2.) 

Fic. XII. A finall, femi-cylindrical Mould, to form 
the docimaftical Muffie. x 

sa. b. c. d. Its convex Back. ASG 

c. g. a. Lis binder- Plant. 

b. d. e. f. Its fore- Plane. | 

h. A Hole in the fore-Plane, wherein to » faf the 
‘Screw, p. with which the Mould may be pulled out, 
aiben the back and the binder- Plane of it are covered 
with Clay clofely applied to them (§ 199. N°. 200.) . 

Fic: XIV. 4 concave Mould, which being applied 

1o the foregoing (Fic. XIII.) the Muffies are made 
feoner, and more folid, 
CLA femi-cylindrical Cavity, which is larger than the — 
foregoing convex Mould (Fic. X\I.) to make tbe Thick- 
nef of the Mugle. The bollow He en of it is done 
aver with tbe clayey Matter. 

m. The binder-Board, where tbe Muffle muft be clofe. ° 

r. The TEN AES which ferves for preffing the Matter 
clofe. 

i. 1. k. k. 7 «vo Screws, tbe fcrexv-boles of wii . 
the binder- Board, to make tbe binder and the Sore-Board : 
draw towards each other. 

o. n. The upper- Board which makes the Bottom or 
Floor of the Muffle. It is furnifhed with another fall — 
sranfverfal Board, q. that it may refift the es of 
the Screws g. g. (§ 200.) | 

s. The Nuts. of tbe Screws g. g. 


Dep aqm m 


El, L A —I Maffie, with a fixt me i 
It is feen on tbe fore-part, aud fide-ways (S 194.) ~~ 
Fic. IL. A docimaftical Muffle fet upon a moveable 
Bottom, and to be feen on the binder- Mit and laterally. 
Fic, 


! ) * 


Explanation of the FicuRzs. d C 
Fic. III. 44 fpberoidal Muflle, which is put upon 
the large Teft furrounded with an iron- Ring (Pra. I. 


. Fic. VIII.) ($ 201.) 


Fic. IV. 4 wooden-Mould, upon which tbe Majs 
of Clay defigned to make the fpbercidal Muffle (Fic. 111.) 
i5 put (S 201.) 

Fic, V. A melting- Crucible with a broad fixt Foot. 
Lt ferves chiefly to examine the Copper and Lead-ores 
(§ 202.) 

Fic. VI. Another melting-Crucible triangular at 
Top, fit to pour out the melted Mafs ($ 202.) — 

Fic, VII. 4 bollow wooden-Mould, cut perpendi- 
cularly, furrounded with an iron- Ring, divided into two 


. Parts in the Middle, that it may be disjoined by taking 


off the iron- Ring. Ibe {mall melting-Crucibles (Fic. V.) 
are made therein (& 202. 

Fic. VIIL Lhe Peftle belonging to the Mould (Frc. 
VIL) Ut ferves to make tbe Cavity of the finall melting 
Cracibles. Fig. V. ($ 203.) 

Fic. IX. A hollow Mould, fit to make the triangular 
melting Crucibles Fic. VI. Cut likewife perpendicu- 
larly, and to be furrounded «ith an iron-Ring. There 
is a Pefile belonging to it, like that of Fic. VIII. The 
inferior Part of which, however, which forms the Ca- 
wily of the Crucible, muft be of a triangular pyramidal 
Figure (§ 203.) | | 

Fic, X..A. B. mark tbe Covers, to. clofe the large 


and fimall melting Crucibles (§ 208.) 


"aes 


_ Fic. XI. 4 fmall feparatory Cucurbite ($ 209.) with — 

a Paper-Stopple. 

Fic. XII, The Trevet «obereon the fmall Cucurbite 
(Fic. XI.) refs (S 210.) ^ro 

Fic. XIII. Lhe edulcoratory copper-Skellet, to wafh 
the filver-Calx that bas been precipitated out of Aqua 
Fortis by Copper (S 211.): 

Fic. XIV. 4 fmall golden-Dith to beat the Gold in 
red-hot, from which Silver bas been eroded: by Aqua 
Fortis (§ 212.) | E 
- Fic. XV. An ircn- Trevet, whereon the fmall Difh 
(Fic. XIV.) is fupported (§ 213.) i 

Ge 3 ! Fic. 


& , " » n 
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Fic. XVI. Phe woddenor earthen wathing Trough - 
er Tray, to wad. off the lighter and uuprofitabie Parti-^ 
— cles adbering to the. Ores. It refembles a fmall Boat, %s 
about one Foot long, and a few Inches broad and deep. 


The hinder and bigher Part of it. jd as a pee à 


to it (§ 214.) 
- Fio. XVII. The gramalátory avidis Bay: ($* 2E: b 
Fic. XVIII. Phe granulatory: cylindrical Machine, - 

put upon a Veffel full of Water, fo that its under fide | 

may be immerfed in the Water. Tbe Metal to be an. 
nulated is poured upon it while it turns (§ 217.) - : 
Fic. XIX. The melting Cone, which is of Copper 

or Iron (§ 220.) 

Fic. XX./4 Set of Moulds to make Ingots ($ 223. ) 
of Metals. 

Fic. XXI. 4 Mould with fpberical Segments, sf 
the metallick Regulus’s which are to 5e aigue into the ene 

pel (§ 224.) 


pap AT BAS 


Fie. I..2Ze Docimaftical or Effay-Furnaee. | bs 


aa. b b. c c; The Body of the opio e MET 
(§ 232.) 
| d. Jis Aperture at X op. (Ibid. N^ 1. ) v Res 
e. The Door of tbe Afb-bile. Rigas 
]é ds; dec to fbut the Doer. «vif 
£ Tb 


The upper-Door that is contiguous to the Muffley 
whichis jen within, in its proper wore. togetber "i£ 
wo Coppels im it. UN 


]. 1, Sliders to fhut the upper-Door. 
m. 42 oblong Hole in one of tbe Sliders. | 
n. Another -feuni-circular Hole in tbe. other Slider, 


tbreugb. wbicb cue may look into the Muffle when tke 
Doar i is fout, 


g. g. h. h. 1.3. Jren- Plates, rivetted to the F "urne, 


auá d making between them and the Sides of the Furnace,’ 
Grooves in which ibe Sliders of the Doors may move, ~ 
0. 0. Two Holes, towbich rwootkers like them made 
iu the binger- “pari of the Furnace, do corvefpoud, and) 
| fbrouge. | 


" 
E F - 4 "a 
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_ through which two: fihall. irou-Bars are introduced ta v 


fuftain the Muffle. TI : yank 
p. 4 vound Hole open inithe upper-Part of the Fur- 
nace, that the Afbes and burning Coals may be fiirred 
with a finall iron-Rod introduced through it. ¥ 
' q. The Cover, which may be moved backward and. 
foreward, between the iron- Plates c. C, rivetted ta ibe 
Right and Left upper-Edge of the Furnace, and turned 
down. | : VA A 
ori Segment of a Cylinder faftened at Lop of tbe Co-\ 
ver q. iw 
—s.'s. Tbe Ears of tbe Cover, ferving as a Funnel, or 
Flue, and upon which an iron-Pipe may be put. 
t. The conick Tube to be put upon the Segment y. of the 
Cover, ferving as a Funnel or Flue to excite the Fire. - 
Fie. IL fquare Ledge divided into two Parts, 
and to be placed within, at Top of the upper- Border of 
the Door of the Afb-bole (Fic. 1.) e. and upon which the 
Lute wherewith tbe Furnace is inwardly, done over, and 
the prifmatical iron-Bars which fujiain the Grate, da 
Fic. HIE. Js the perpendicular Section of the Furnace 
(Fic. I.) paffing through the Middle of the fore and. 
binder-Surface, that one may openly fee the inward Dif- 
pofition of the Furnace, as if one foould look into it fide- 
Ways, C | 
Fie. IV. The Furnace cut perpendicularly, tbe Section 
paffing through the Sides of its to foew the inward Dif- 
pofition, as if one foauld look into it backwards and for- 
wards, | 
Fic. V. Zn elliptical wooden Mould, according to 


which the inward Cavity of tbe Furnace reprefented in 


the following Frc. mut be formed. 
a. Tbe upper Part cut off, which forms (Fic. VIL.) 


| the inferior Extremity, muft be cut off in tbe fame Man- 


ner, to make the Body of the Furnace. 

Fic, VI. 72e melting Furnace, made according to 
the Mould (Fie. V.) We ^ 
d: An iron: Ring, applied ta the Border. of the Fur- 
nace, to bold in ibe Lute wherewith the Infide of the 
/ G 84 Furnace 


Ps 


* i 
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Furnace is done over. Alike one is faftened at the lower 
Part of the Furnace, | [ 
e. e. Ears, to lift up aud manage tbe Furnace. 
c. c. Two Holes, facing which there are two other 
like ones bebind, through which are paffed the two fmall . 
iron-Bars (Fig. XI.) wherewith the Grate (Fic. XII. )zs 
supported. we pA : 
Fic. VII. The Cover, to fet upon tbe Furnace, when 
a firong Fire and Draft of Air is neceffary. The Figure 
of it may be the Complement of the Part cut off of the 
Lllipfis (Fic. V.) a. t 
b. I5 à Door bung on Hinges, through which tbe Fuel 


— f the Fire is introduced into the Furnace. 


c. c. The Ears of the Cover. | 

d. A Segment of a Cylinder, upon which an iron- 
Tube may be put in the Mauner of a Funnel to-tn- 
creafe the Five, like that put upon the docimaflical 
Furnace Fic. I, t.- 

Fic. VIII. The Deor of the Cover of Fic. VII. feen on 
the Injfide, with a projetting iron Plate. all round it, to 
faften the Lute wherewith it is coated. | E 

- Fig. IX. The afb- Hole, or bottom- Part, on whice 
the Furnace (Fic, VI.) is put. Bs 

c. An iron- Ring on which the Furnace is fupported. 

d. A Hole to introduce the Nofel of the Bellows. 

b. A Deor, to admit the Air, and take out tbe Afpes. 

Fic. X. Another bottom-Part, coated within, "aud 
forming the Bed f. g. h. which receives the melted Metal. 


di, us 


faid Hole. f T 
- Bic. XI. Two fmall iron-Bars, which are intro- . 
duced through the Holes o. o. of the docimaflical Furnace 
Fic. 1. or through the Holes c. c. of the melting Fur- 
nace (Fig. VI.) zu the former to fupport the docimaftical 
Aluffie, and to fupport the Grate in the latter. 
Fig. XL. The Grate for the melting Furnace. . 


Fie. 


* 
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Fro. XIII. Lhe fame bottom-Part of Fic. X. but fo 
di i[pofed, as that the melted Matter colletied in the Bed 
of it, may be let out through the Hole e. Fic. X. and 
be received intoa Bafon i. placed on the Outfide, fur- 


| rounded with basking Coals. 


PLATE IV. 


Fic. I. The Athanor (§ 242.) 
a. a. a. a. The Tower of the Athanor, or chief Fur- 


nace, which receives tbe Fuel of the Fire: The pricked — 


Lines indicate the d bicknefs of the Wall. 


b. b. b. b. The inner Sides which form the Cavity, 


and are each ten Inches long... 
c. The Door of the afb-Hole. 
e. Tbe upper-Deor. 
d. The Grate, which is placed even with the Bottom 
of the Door e. 


f. The Cover wherewith tbe i sla aide of the 


7. ower is four. 


g. g. 4 Flue, through which the Fire afcend; from 


the Tower into the firft Furnace. |. 

h. h. b. h. 4 hollow Prifine, which forms the firft 
Jécondary Furnace. 

1.1. 4 femi-cylindrical Arch, wherewith the I aid 


Prifme is clofed at Top. 


k. k. k. k. An ito Plate coated within, wherewith 
the a Part of the Sift fecondary Furnace is fout. 
l. A round Hole in tbe Plate k. k. k. k, through 
which the Neck of the Veffel 7. may be paffed. 
om. J Stopple, wherewith tbe Hole l, may be ciate 
n. n. Jrou-bars, 


0. 0. 0. O. Jron-books fafteneá i in the Wall, to receive . 


the Iron-bars, 
6. Aun iron- Door to fout the Flue g. e. 


p. P- p. p. roz-cbains, with mibib ihe faid Door may | 


7 lifted up. 
*.*. Hooks on which the Door may be fufpended with 
the Chains Gt any determined Height, | 


qq qu 
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T: Explanation of the Roewend ; Tem P 
hb q. q.q. 75e Funnel of this Furnace 0-07 
^r. r. An iron-Platey wherewith He dnd may be ; 
fut and opened: | 


“s,s. S. S. Z1 fquare Iron- Frame MEA of a double Plate, 
receiving the Plate v. v. '3 
t. t. Another Flue, through which the Fire paffes |. 
from the firft fecundary Furnace into the fecond. . 
uu. u. u. Another fecundary Furnace cylindrical. | 
v. v. Its upper circular Aperture, floped at the fore: 
Part, 10 receive. 
w. w. An iron-Pot which is to be hung in this fe- 
cond fecundary Furuace. : 
x. x. 4n iron- Ring, by which the Pot w. W. . rifis 
upon tbe upper- Border of the Furnace. 
y. 4 Segment cut out of the Pot, and correlponding 
with tbe foregoing v. v. 
Ze A Flue, which conveys the Fire from the Second 
into the third Furnace. 
r. i 1. 1: The Third PREN Furnace, like the fe: 
cond, and having alfo a Pot. | 
«2.2.2.2. The fecond Funnel, 
3. 4 Plate, to fbut open the Funnel. re 
4. dn Aperture which leads from the third Farmace 
. iuto the Funnel. | 
5. 5..5. The third Funnel, 
7. Au earthen Retort, placed in’ the fef fectiiiny 
Furnace k. k. i. i. bavine its Neck theca the vd 
of tbe Door ibereof. 
.8. A Recipient. | A j 
9. A gla[s- Retort, placed in tbe iron- Pot oft the fen | 
fecundary Furnace, which Pot is filled with ed ( 
10. A Recipient. 


11. A Cucurbite placed in the Pot of the shiva Fi: 
nace, 

12. Stands, which fupport the Recipients , i wich 
may be raifed, or lowered with Screws. | 


Fic. ll. 4 Pair of Tongs, to take the. efi ond | 
Coppels out of tbe Fire. 


a. An ivon-Rivett, wherewith tbe two: PN of ibe 
Tongs are joined. 


b. The 
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«b. Tbe femi-lunar anterior Part of the Tongs, 
wherewith the Ve[fels are taken bold of. "ur 
€. Tbe Ears wherewith the Tongs are laid bold of 
and managed. | | UM ES 
Fro: IHE. 44 Pair of Pincers, to take up fmall 
Grains, and {mail Weights. 

Fic. IV. 4 Pair of Tongs, to-take Crucibles and 
otber open Veffels of a middling Size, out ef the Fire. 

Fic. V. 4 Pair of Tongs, to embrace large Cru- - 
cibles, and the largeft Veffels charged with a [44773 
Quantity of Metal. |... | | | 

a. A fingle femi-Circle faftened at oue of the Legs of 
ihe Tongs. TE M | 

b. A double femi-Circle faftened at the other Leg, 
which intercepts the foregoing femi-Circle a, when you 
fout the Tongs, | 

Fic. VI. 44 fail iron-Hook, to für the Matter 
in the Tefts put under the docimaftical Muffle. 

Pic. VII. 4 Red of Iron, two Foot and an balf long, 
and balf an Inch thick, to fiir the burning Coals and the 
Afloes upon the Convexity of the docimaftical Muffle, put. - 
in the Furnace PLAT. Ill. Fic. I. | 

Fic. VIIL Az iron-Hook, three Foot long, and from 
a quarter to half an Inch thick, to fiir the Maffes in ibe 
Crucibles put in the wind-Furnace. — 

Fic. 1X. The Poker, wherewith the melted Metal 
or the Scorize zn the large Teft are flirred. 

Fic. X. 4 Poker, 7o be introduced through tbe Door 
of the afb- Hole, to free the Grate of the Afbes or {mall 
Coals wherewith it is obftrued. : 

Fic. XI. 4 fmall iron-Ladle, with a long Handle, 
wherewith the Matter is put into the Veffels that are in 
the Fire, 

Fic. XII. Awooden-Screen, with a Slit in it, a. 

Fic. XIII. 4 cementatory or blow-Pipe. | 

Fic. XIV. 4 Smith's Forge not defcribed indeed 
among the foregoing Furnaces, but eafy to be known from 
this Figure, as much as is required in Prattice. 

a. 4 double Pair of Bellows. : 

m | 
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b. A Hole made in tbe fide Wall, through lub n. d 
Nozel of the Bellows communicates with the Forge. 
c. A fmall Pit, in which the kel or the tare 
eft may be put. DU 
cx go xv. A. a Furnace, for «a large T eft. «0-..: 
vertd with a Muffle, tbe fore-Part of which is open, — 
tbat the inward Difpofition of it may be feen. 
a. The qfi. | 
b. The Muffie. : 
c. c. Two air-Holes, through which ihe Air ie 
enter to excite the Fire. 
eee. e. Apertures which admits the Air. 
B. A like Furnace, fout before. | 
d. A Door to which tbe Muffle is contiguous, that the 
Metal and Scoria’s may be feen within, and flirred., 


P L.ACT. 24V. 
Fic. I. 4 Pair of double Bellows, with ibeir | 


Frame. 

a. a, a. a. Iron-ftays, faftened to the sees ah of the 
Frame of the Bellows, every one of which may receive 
the Trunions or Axles of the Bellows, that they may. be 
vaifed or lowered at pleafure. . 

b. b. /ron-Keys, wherewith the Trunions. are » fafi- 
ened, left they foould flip off when the Bellows are 
worked. à; | 

c. c. Iwo Uprights, which receive the Noxel of the 
Bellows. j 
d. d. d. d. Holes iz the Uprights c. c. 
€. Aniron-Pin, which being paffed through. We vn 
"th dac. di Juftains the Nozel of the Bellows, that it may — 
be raifed or lowered. ;- 

f. 4 Weight, which diftends the lower Part of the 
anferior Bellows. 

cg. A Weight, wherewith. the upper Part of ibe 
Bel ji WS are charged, that they may be prefed down by 
& aeterinined Force. í 
h. The ORGAN wherewith ihe Bellows are rant) 
| = 
ae 
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X 4 Chain, ez which the Bellows are fufpe eg 
x3 at reft. 
Fra. IT. Tbe docimaftical Balance. 

a. b. The Beam. 

c. The Tong. 

Fic. III. 77e Fork. 

a a. Two Holes, in which the Axis turas; 

d. d. Two Holes, which retain tbe Cla/p. 

c. The Needle, which fbews the Equilibrium. 

b. 4n Aperture, that the Tongue (Frc. TI. e) may 
be feen in the Place where it Fg ARE to the 1 Point of 
the Needle. 

Fic. IV. The Clafp. 

. Fie. V. A. A. The Difhes, or Scales, which are 
fufpended with Silk- rns, on the Extremities of the 
Beam (Fic. II.) a. | 

B. B. Zwo ate Difhes, which, being loaded 
with the Weights and Things to be weighed, are put. 
iuto the foregoing Difbes, 

Fic. VI. The Support, on which tbe Balance is fu[- 
pended. 

a. The Pedeftal. 

b. Lhe Pillar. 

C. 4n Arm. 

d. The firft Pully. 

e. The fecond Pully. 

f. The third Pully. 

g. Another Arm. 

h. £n oblong Flole. 

i. A fmall Plate, to be introduced through the 
Hole h. 

k. A Weight. fajfened on a Silk-ftring, where- 
with the Balance may be kept raifed. | 

Fic. VII. 4 Cafe, in which the Balance it put e 

a. a.a. The Windows. 

b. The Support (Fic. VI.) with the Balance. : 

' c. The Silk- {tring conveyed throuch a [mát Hole made 
at bottom of ibe fore- Window, wherewith tbe Balance 
gay be raifed or lowered, whenthe Cafe is fout. . 

ae 
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€. €. Drawers, wherein the Weights, Scales, and other i 

‘final Utenfils are put up. LN 
Fic. VII. Jt fheos tbe Weights inclofed i in a Box. ve 
Fic. IX. The Proof- Needles, faftened kgeiher. 3 0 
a. a. a. The Extremities TA them which are rübbed a 

agoinft tbe Touch-ftone. eg REC a 
Fic. X. d Touch-ftone... | igh VENE 


apps AST vL 


F ic. I. The delat Furnace £a bé fene on the fore: 
- part. i 
f A. The inferior Chamber, which is the afb- bole. 

a. Its Door through which the Ajbes are taken eut, 
and. tbe Wind is admitted either immediately or by + 
Means of the Pipe b. which is conveyed thither. froma 
“Hole made in the Wall of the Laboratory. | 

c. The Place where tbe iron-Bars are put. - 

d. d. The Ledge upon which the Iron. bars tih. and 
whereon the Veffels are put. 

B. The fecond Chamber, or fire: Place, 

e. The great Door. | / FO 

f. f. The fmaller Doors. | ex un ; 

C. The third Chamber. 

v. A Hole, through which the Flaine D fn the. 1 
fecand into tbe third Chamber. m e 

h. h. h. Doors. [ | 

i.i. Tbe Hearth or Floor. iei ee 1 

D. The fourth Chamber. | pb 

k. k. 4 quadrangular Hole far the ^ Paffage " she 4 | 
Fire. Ph 
1. The Door. ge " | Am 
..m. The Funnel. | 
nin. h. n. &c. prickt Lines, foewing the. Form dia the | d 
inward Cavity of tbe Furnace. 
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6. 0. 0, 0. 0. 0. O. Small Holes made through every i 
Door. 4 

Fic. II. The Furnace reprefented at the. bédee- M 
art. " 
Fic. Ill. The Pigure of the Furnace cut perpen: Ae 
quos in the Middle: Together with a Reprefentation 7 |) 


-— 
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eee tte M irr iru 
\ Fic. IV. A cylindrical Veltel out clofe at Top, 

8. A Hole through which tbe Matter ‘may be put 
into it, and examined when therein, | 
Fiar V. 4 common triangular Crucible, adapted te 
the fame Ufe as the foregoing Fic. lV; X 
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A. 
Bathenen Page 214 
Acids ox. 
—— their diffolving 

Virtue 

-—— increafed by Heat 30 
Acid of Vitriol ibid. 
Wine ibid. 
——— (native Foflile) ibid. 
| eee Nitre 31 


Its Produ&ion 31, 32 
_-——— Nitre in the Cement 


272 

— — Salt 38 
| It diffolves Silver the 
dry way 272 

Its Produ&ion 38 
—— Sulphur 7 
—— (vague Foffile) ilid. 
——— (vegetable) 29 


JEthiops Mineral ^ 3 * 
. Air too impetuous diminifhes the 
Fire | 298 
Alkali (fixt) 28 
—— À— Vitrifies Stones, and im- 
perfect Metals 28, 29 
does not diffolve Gold 
and Silver ibid. 
rejects Mercury 29 

— — reduces Calxs of Metals 


' made with Acids ibid. 
— —— (naüve) 7 
—— (volatile native) bid. 
Alay —. 118 
—— (white) tbid; 


| 


‘ibid. 


Allay (mixt) 

Allum | 172 

— Its Matrix’s ibid. 
~——— Generation ibid. 
e—— Preparation 413. 
———- Variety ibid. 

——(Plumofe) Iro 

Aludels 189 


Amalgamation 21, 22, 180, 252 


Amarill. See Smiris 

Amaufa 447 

Amber 128 

Amianthus 1r 

Antimony 19t 
(Crocus of) 358 

—— — —- (Eliquation of) out 

- of its Ore --356 

—— ——— (Liver of) 358 - 

-—— —— (Ore of) 19k - 


[mm 


(Regulusof) 5 
It is volatile 


6t 


By Metals . | 364 


— —— (Sulphur autatum of) 


99S 
— — (Fixt Sulphur of) 2id. 


It purifes.Gold 277, — 


278. 
—- May be turned into 
Glafs 2 h 
(Glaís of) 859 
ls very rapacious 24 - 
Its Rapacioufnefs in- 
creafes by a Phlogifton — 2277. 
Anvil - 99 
Apyri (Stones called) 10 


ay Sag 
——— (Simple. Regulus of) 


Aqua 


Atrament fein. 


8 


—- Regis. > 
— Arenarii (Stones called) 9 


Awfenick 6, 129 


a femi-metal 


~ Minerals 131 
3 fixes with Earths 22 
- penetrates Metals i274. 

& 23 
— is rapacious ibid. 
(White euin is 
fixt by Mercury 307 
Fixt Alkali 400 


we — Fixtalkaline Salt 


lp 


401 

Earths 292 

; Determines Earths to 
come to a Fufion ibid, 


e— ———— Does not take Flame 
with Nitre 294 
e Expels the Spirit x 


Nitre . alid. 
aie (Pure) does not melt 
perfeétly 356 
—— —— (Yellow) ibd. 
e ee (Red) ibid. 
Art (docimattical) . . I 
——— ——. Its Ufe in 
Metallurg 198 
a BP Phyfick 199 


— — ——— G laís- making 


ibid. 
Afbeflus PIC 
Aíphaltum i 128 


es Ink-ftone 


B, 

Balance (docimaflical) 100 
——— its Structure ibid 

d —— Examination 103 
| Corrcétion |... 104. 
Berg b!au 104. 
Berg-grün ibid. 

. Biímuth 


"5525, 307 
pote (re 161 
Is volatile in the Pire 


68 
— — (Sublimate of) redo :cible 
(s ^ ibid. 
Bitumen 123 


E. Lx N D E x. 
4 ia Fortis. See Acid of Nitre 


lies hidden i in feveral . 


" 


: 465. | 


Bley-glantz 47. 
wom —— Klaar Spieffiger iud 
Bley-fack. 216. 
——- Schweiffig | .149 
Blicken 213 
Blood-ftone, or Blut-flein 137 
Bole 9 
Borax 40 
Vitrifies Stones ibid. 
Box (granulating) | 79 
Bras ^: 376 
Brine. See common Salt 
Brunitein. See Manganefe 
C. 
Cadmia Fornacum 23, 26, 378 
Ceruleum Montanum t 44. 
Calaminaris (Lapis) or Cala- 
mine 140, 171, 376 
Calcination 190 
Calxs of Metals. |. 26, 27, 443 
c (Refra&ory) ibid. 
Calx Cafly 445 
Caratura. See Allay 
Cementation ' 270 
Cement-Kupfer 169 
Wailer 774 
Pots Wubp p: 
Cements ' 46 
(Gradatory) 2b 
Cetuffa Nigra «4 181 
Chalcitis ' 117. 
Chalk | 10 
(Red). See xd Le. 
Chryfocolia. See iet 
Cinnabar 59, 353 
(Sublimation ef) ] | 354 
Clay 9 
Cler . 55 
Coals (Sea) 128 
Coating. See Lorication 74. 
Cobalt 130, 162 
i (Flower of) 128 
Cone (melting) i 71 
Contrafaits See Zink 
Coppelling 185. 


Coppels 


WO 
Are deftroyed by Anti- 
mony 226 


Hh  Coppds 


. 466 Pan D 
Coppels rendered black: by the 
- Scoriaof Copper 227,228,300 


Copper-P yrites 145 
——— (Native) 143 
Ores ibid, and foll. 


(Precipitation of ) out of 
its Ores 301, 303, 304 
eye (the Roaiting of) 
ibid. 
—— — The Wafhing of) 
te : 326 
(Examination of ) 
bya ae Precipitation 327 
Copper (Regulus of Crude) 311 
Lying hid in moift Men- 
ftrua is found out with Alkali 
i | ; 268 
e——— (Black 307, 308, 316 
~——— Is precipitated out of 
Iron by Sulphur 313 
——— ]s purified by Scorifica- 
. tion 208 
—— — Freed from Iron by Lead 
320, 321 
bone (melted) will not bear 
Cold nor Moifture 423 
Corufcation. See Blicken: 
Crucibles 66 
Cucurbits (fmall feparatory) 68 


Garver rmm 


: D, 
‘Dith (The final golden) © 69 
‘Docimafia (Definition of); 1 
-(Obje&s of) ^ zi. 
—— —— (Ule of ) 13 
| (End of ) ibid. 
Durch-fchweiffen 5413 
CFB hie 101962. 8 
© ee (Sealed) 9 
Edulcoration 195 


;Eifen-man, Eifen glimmer 139 
d Grobe koernig, Grob-fpei- 
quomm acu 339 

—— Klaar-koérnig, Klaar-fpei- 
fig 346 


Schweiffig 
Electrum. See Amber 


] Eliquation 


149 


Lnd 


Of Silver out tof. Cop- 
per 8 
Elutriation 
Encautta | 446 
Errors to be avoided, proceeding 
from additional Ingredients 


217 
Examination of Gies, by Vitri- 
fications 424 


— —— €S'c. 1s uncertain 


nie enna 


(Statical, and hy- 


droftatical) 447 
FabEErtZ vn vnb 
Kupfer Ertz zbid. 

F Tur 196 


Figure (The) Yiof XS prx is not 
conftant 


.124 
Fliegen-ftein © 394 
Flint 9 
Flowers | 3188 
Flux ..48 
—— (Reducing) kp 
—— (Black) ibid. 

(Whitey CE 
Foffils. See Minerals 


Fourthing. See Quartatio 

Furnace (docimatftical wh 
ah EG (Melting) ncn OZ 
(Defcription of the) of 
Gilat makers, for Experiments 


3 DIN petal 1H 
Fufion 184. 
G. 

Gahr-Kupfer 323 

. Galena 147 
Garnate 151 
Gifft- Mehl : 405 
Glafs 3» 185 
Gall | 40 

—— Of Lead 18, 19 


—— Kopff.. See Hematites. 
Gold 2, 213 


—— (Native) 1575 and foll. 
, PAT EO 7 sk 


ION' S E XX 


Gold End "261 
iy (Reduction of) 
| 285 
Gold-folder 144 


bie. — (Melting Liaw ee of ) 


— (The punijtiis of ) with 
crude Antimony 275 
——. Is not found in any proper 
Ore 158, and | foll. 
— Refifts Coppelling | 259 
—— Is feparated from Silver by 


Aqua Regis 260 
Fortis 262 
Granulation of Lead 15 
Tin "e 6 
Gravel $4 
Gravity (f, pose of Minerdl) 
124, 1z 4 

Grit 
Hematites 2339 
Hepar Sulphuris 415 
Hinterhalt 267 
Teat -.128 
Ink-{tone 140 
Ingot an 72 
Iron 4 
e Ores / 130 
ibid. 


—— (Native) 
—L— Is attracted by die en 
ftone 


——— Is not di ffolved. by Ten 


224. 
—— When, deftroyed by. Glats 
Bi of. Lead, is. eafily Ícorifed 
ibid. 
——— when mixt with Antimo- 
ny, is not attracted by the 

- Load.ftone 
—-—— when melted, lofes . its 
Malleability 340 
-—— ]s.freed from Sulphur,: by 
abforbent terreftrial Bodies 
ibid. 
_ —— Becomes malleable by Re- 
duction, and "hj hammering 
34! 
ee Tins to Sees by a Ce- 


Hi 


467 
^, mentation ib inflammable | 
fixt Bodies 244. 
Melted with-Pitch-coal 347 
_And by Fufion, and Ham- 


'mering 348 
. Kupfer-Glantz. 145 
Glafs- Ertz ibid. 
Nickel. '^ See Copper- 
Ores ds oA 
Leg 314 
‘Stein ree 
Wafler 169 

L. 
Lapis Lazuli 157, 
Laboratory S CE 
Lapis (Lebetum) II 
Lead (Red) 11, 139 
Lead 2,14, 15, 16 
Calcines ‘Tin IP 
—— (Black) or Wad >» 181 
—- (Native) "Wo. 
—— Qres^ ibid. 


--—— (Glafs of). becomes very 
fufible and penetrating, by 

; ,Arfenick 208 
—— (Precipitation of) out of its 
res 297, 295, 297 
Does not diflolve Iron 1S. 
(Calxs of) ebulliate in the 
. Redu&ion 29t 
— — (Reduction of) in an open 
k Fires isl * a2 BÉ 
~~ (Separation of ) from Cop- 
per, by Eliquation .298 
—— (Pure)how known . ibid. 
— ties not difiolve Copper, 
unlefs agitated:by a ftrong Fire 


1 4.300 
—— [s foon fcorified by Arfe- 
nick 222. 
—— To try, whether it contains 
any Copper: 299 : 
litharge ©, 3, 15, 228 
Turns Stones into, A 


Does not diffolve Metals 
unlefs they are deftroyed ibid. 
Lorication, or Coating 74. 


Luna Cornua 257 
—— i8 volatile ?56 


Mangancig 


168 ! IND 


A Mangatiefe 1 3 8 
te a TI S —— (White) - 419 
Marble ! 

Marle IO, lI 
"Melenteriz 171 
Melung 184 
Menttrva 14. 
a (Moift) ibid. 
uot ) ibid. 


de Aruim Dry lof Metals 46541 
Mercu: 4 
"pM A not a perfe& Metal 


ibid. 
wn———- Is altogether volatile 
ibid. 
(Native) 159 

e (Virgin) ibid. 
a (Ores) ibid. 


— Does: not idiffolve Iron, 
nor Regulus of Antimony 22 
—— —— Amaloama ibid. 
Is feparated from amal- 
gamated Metals, by Filtration 
"and Diftillation 254 
—— — C c. from Minerals 348 
Is revived by Iron 354 


Metal (Prince's) P 

. Metals 2 
Mica II 
Minerals t$ 42 
Are feldom pure 24. 

- (Clafles of) ibid. 

#—— (Compound) ibid. 62123 


2» Not always known by 
their Outfide 


j 1 
(Vitriolick) I e 
Proper 125 
———— Improper ibid. 
Accidental ibid. 
.Mify w 171 
y Molybdena 181 
Moulds (Set of) 7 
Muflle (Docinatical 62 

; N. 

WNaphta 128 
Nieder-Schlag | 192 
Nihil Album. 26 
(om OGryfeum ibid & 376 
, Nitre 6, 177 
— (Generation of) 178 


speed of): «abide 
Luis Deton ates with sPhlogion 


- Coifués madida Metals 
lie 

446, 
(47 | 

‘ma Becomes — ina i great 
Fue 


e. (Cryflalization of) 


247 

——-— Becomes fixt, 9c. ^ 418 
——- Detonates and becomes 
Alkali ^ ibid. 


—— Renders Gold and Silver. 
malleable . 248, 
AORN ETE 


Ac s 

Offenbruch 26 

Oker of Tron . 139 

Okers (Copper) " 144. 

Ollaris (Lapis) II 

Ores 132 

—— Crackle in the Fire 209, 

ETE 

Pepe (Artificial) 133 

—— (Fufible) ibid, 

—— (Unfufible) bid, 
— (Refractory) abi, 
——— (Differences of) — zhi, 


—— (Eiutriable, or ne 


(Indecantable) | CN 
Orpine orOrpimént ^ ^ 129 
Petroleum I 28 


Phlogifton enters into the Com- 
pofition of Metals 


——— Facilitates the melting s 
of Metals 27, 28 


. Pix Judaica : Nani M 
Pompholyx — 26, : 375 
Pot (Melting) ; 66 
Pots (Cement) " un 


Precipitating 92 
Precipitation (Melting) or MS 


pitation by Fufion 1 190, 191 
(Moift) -..196 
Proceffes, “What they are ^14 -— 
Their infinite Multi- 
tude ibid. 
Pyrites (White) 129 


226 ^ 


x. B 


Pyrites (Yellow), .. 427,137 
——— (Sulphureous) of Iron 171 
—- Copper zzz. 
— — Why refra&ory 221,222 


L menle 


Quartatio 194. 
uartz 9 

» R. 

Reduction. 26, 186 


Does not reftore the 


m 


Whole of the Metal ibid. 
—— Is performed with a 

pure Phlogifton 27 
Regulus * 191 
Of Antimony 44. 

——— Its Scorias ibid. 
Roafting ' 189 
| To be made in a mode- 
rate Fire 384 
Roh:Stein 311 
Ruby (Arfenical) 45 
—— Of Sulphur | ibid. 
S, 

Sal-Fontium 176 
Sal Gem 174. 
Salt (Common) ibid. F 42 
e—— (Cry ftallizationof Common) 
| Mp 
—— (Marine) | 175 


—— (Ammoniac) .. ibid. 
— Its Origine 176 
Salts ! 6 
^ e—— (Melting) See Flux. 

^^ —— (Neutral) 40 
—— Their Difference 175 
——— Penetrate earthen Veflels 


| / 419 
—— (Separation of) by Cryftal- 


lization 420, 421 
Sand "aure 0) 
—— (Black) 140 
Sandiver | 42 
Schlacke 185 
Schlack- Stein PEE HL 
Schmergel. See Smiris 
Schwartz- Kupfer 207 
Schweffel-Schlacke 383 
Scoria’s 32185 
— Having Metal in them 

ju 


D NODÓE Gtw 7 


469 

— — Of Lead confume theVef- 
fels 207, 210, 214, 250, 269 
Scorification 185 
——--—— (Signs of a perfett) 
"P 206,.210 
7 Done by adding In- 
gredients, is facilitated by a 
mechanical Mixture 218, 219 
Screen 


‘ 99 
Seigerung 198 
Semi-Metals 2 
Silver 3, 21 
—— Ore 152, C9 foll, 

(Native) © ibid 


2 ' 

With Spirit of Salt ad 

With Spiritof Nitre 246 
-—- (Precipitation of) out of a 
fufible Ore, 205 
-——- (Refractory Ore. of) ren- 
dered fuch by Earths 218 
—— (Pyritofe Ore of) 22v 
——— (Separation of) from Iron 


222 
————. Tron-Ore 226 

Antimony z2;a. 
—— -— "['in 228 


—— (An exa& Separation of) 
from Copper: Why difficult? 


232 
—— Is not equally diffolved 3 
Lead 217, 239 
—— Is in almoft every Kind of 
Lead ; 217 
——— Having Copper init black. 
ens in the Fire 227 
———— Charged with Sulphur is 
precipitated by Iron and Lead 


250 
Skellett (Edulcoratory) ^ :96 
Slate — 8. 

. Smalt 165, 370, 422, 446 
Smiris 138 
Solution (Moift) - 194. 
Sory 171 
Spaad 10 


Specimens to be examined : How 
to bechofen . 239, ‘and foll. 

Spetfe (| 314 

H h 3 Spiauter, 


à A70 — ; anit B M p 

 Spiauter.- "See Zink. | 
Spirit of Salt. See Acid of Salt. 
Spodium. 375 


StalaGites, or Drop-Stones^ 10 
Steel (The Making and Proper- 


ties of) 244 
Stone (The Touch-) 114 
———— (Load-) 99, 140 

It attraéts Iron — bid. 
attracts not all the 


Ores of it 141 
——— (Gravelly) 9 
nae ilg M. or Schiftus 

8 


cines ibid. 
—— Vitrefcent) ibid. 
AD. - (Ink) (140, 170 
ITO VR Liu (Yellow) ' ibid. 
EL a (Grey) ibid. 

$4 


-—— —— (Red) 
»—— (Lime.) 
Their Differences 3 


a iia 


Suber Montanum It 
Sublimation - 188 
ee (Geber's) . ibid. 
i (Gilauber's) ibid. 
Succinum 128 
Sulphur 7347? 
———— (Mineral) ibid. 


L——— Is moft commonly mixt 

with Acid . . 
receaues AENMU VE). Mars 126 
e——— (Variety of ibid, 
L——-— Is inalmoft all Ores 127 
——— Does not aff ect Gold at 


em 43 


MÀ Penetrates Silver zbid. 
pe Lead ibid. 
Coker Copper ids 


~———— Diffolves Iron 
i imus acer, REGUS OF Efe 
timony ibid. 
— Bifmuth 24. 
—— — Does not penetrate Zink 
ibid. 
— —— Is abforbed by Metals 
feveral Ways ~ ibid. 
—— — Auratum AS 395 


——— Is rapacious | 5383. 
(Acid of) by dé em 386 
v —. (Proportion of the Acid” - 
389° 
- Artificial Confection of 4 


tg Cg 


and Phlogifton of ) 


39? 
(Difüllationof) ^ 380" 
(Flowers of) 383 


——-— (Signs ofa pure) 38t 


Sulphuris (Lac) $389 
T. 

Talck ’ nM D 
Teft 48 
Tefts called in Cain Treib- 

. fcherben 60 
—— (The making off |  ót 
— —— Their Matter 60 
Tiles Nap 67 f 
Tin k un 


— (Native) 


T5" 
—— Renders Metalsb brittle i9: 


20 


—— Iscalcined with Leed 228, | 


22 
—— and Copper mixt together 
are eafily {corified with Lead 


' bid. 

—— Is very deftrudtible by Fire 
WE: 

—- Ore ! i 


—— (Preparation of the) for a 

Reduction - 
(Reduction of the) 334,335 
Variety of the) ibid. 


Tongs — 2i = 
Trockene-Scheidung i 
"Irof-Schweftel 586 


Trough (‘The Wafhing- T5 69 
Tube "(Cementing) or Blow-pipe 


99 : 
Tutty 478 
| U. ^g 
Uftulation. See Roàáfting. 
IR [5 

Verfchlackung bangs Ros 
-Viride Montanum 144 

| Vigri- 


» EL. 
fend ea 


332° 


ee TL mne 
T" 


> 


= 


Vitrification . 


| 185 

Vitrial.a Lo. dai TOI G9 

_ ——-- (White) 169, 170 
Of Copper... 168 

| Of Iron ibid, 

— ^. (Native) ibid. 


— In medicinal Waters i277. 
—  (Stala&üc) . 140, 169 
— — (Cryttallization of) 406 
' (Oil of) deftroys Iron 
and Zink, not Copper 224 
Vitriols (Artificial) 408 
Volatile Subftances, when agi- 
tated by a great and fudden 
Fire, raife all fixt Bodies 255, 
266, 267, 306 


W. 
Wafferbley | 181 
Weight (Docimatftical) 108 
(Centner) ibid. 
(Caract) 113 
———— (Grains) 112 


IONGDULE GO. uM 


a 


E 
Weight(Penny-jorPondusNum. 


mularium ihid. 
— —— (Mark-) tbid. 
Weis-Ertz _ ) 144. 
Wifmuth- Graupen | X62 
Wifmuthum (339,121 | 
Wolfram ^(14139 
a ra j 16 
Zink TUN T Y ACT : 
Its Origine ibid, and y? 


—— Ore 166, and fall. 


—— Is irreducible 


Isi 86 
—— Diffolves Metals Á 2 
——s very rapacious | 277. 


—— (Flowers of) 37 
perenne Lumsto Glafs 2727 
—— The whiteft are ir. 
reducible ibid, EF fol]. 
Vanithes intirely, ^ when 
agitated by a violent Fire 372 
Zinn Graupen 150 
Zwitter N74 
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I. 4^ OLLATERAL Bee-Boxes: or, anew, eafy, and advantage= à 

di ous Method of managing Bees. In which partof the Honey — — 
is taken away in an eafy and pleafant Manner, without deftroying, or | 
- mach difturbing the Bees; early Swarms, if defired, are encouraged, - n 
and late ones prevented. By Stephen White, A.M. Re@or of Hol= . 
ton, in Suffolk, 3d Edition, with a Frontifpiece, Price 15. ; 


“AL, The Art of making Common Salt as now Pratifed in mof. 
Parts of the, World; including the Art of preparing Bay Salt. — 
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VII. Sir Iàac Newton’s Two Treatifes on the Quadrature of ^ 
Carves, and Analyfis by Equations ofaninfinite Number of Terms, — | 
explained : With Profeffor Stewart's Commentary ; Tranflated into a 
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